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‘Che Most Work 


for 
The Least Money 


a 


HE White idea has always been to build an 
economical truck. No detail has ever been 
changed which did not definitely improve its 
ability to do the most work for the least money. 


White output grows as owners get more 
experiefice in judging truck values, and 
economy of manufacture grows with output. 
Today White output is largest in the high- 
grade field and White prices have increased a 
mere fraction of the average advance in truck 
prices during a five-year period. 

Owners of White Trucks with mileage records 
of 100,000 to 300,000 miles kvow that White 
Trucks do the most work for the least money. 


THE WHITE COMPANY 


CLEVELAND 


W HITE TRUCKS 
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Rainbow Wears 
Longest in Service 


The true test of any sheet packing is how long it will 
last in service. 

For over thirty years Rainbow has been the choice of | 
engineers because of its longer wearing qualities. 

For packing stationary or vibrating joints—with a 
saturated steam pressure up to 150 pounds and for all 
hydraulic pressure, Rainbow Packing will unfailingly 
outlast any other packing. 


Be sure you get genuine Rainbow—with the diamond 


Trade Mark. 


United States Rubber Company 


The World’s Largest and Most Experienced 
Manufacturer of Mechanical Rubber Goods 
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There Are Dividends i in - Air 


‘TEAM 


and put 


and electricity, 
to work, will do man’s work. 


when harnessed 


They pull heavy trains, those shuttles of com- 
merce that go roaring across the land. They 
weave into our national life profits and com- 


forts undreamed of 


century ago. Truly, 


Correct Heating and Ventilating of 
Railroad Roundhouses Pays Dividends 


There was a time when 
ice-coated locomotives were 
thawed out by heat from 
steam coils. It took many 
hours to melt the heavy ice 
accumulations and to soften 
the congealed oil and grease 
Dense clouds of vapor from 
the thawing moguls filled the 
roundhouse. Men could not 








Your business may 








see to work. Serious accidents were 


frequent; expensive delays to 
train schedules were many. An 
Eastern trunk line installed a 
Sturtevant Heating and Ventilat- 
ing System. It solved three prob- 
lems in this roundhouse— heat, 
ventilation, moisture absorption. 
Heated dry air driven by a Stur- 
tevant Fan is carried around in 
underground ducts and brought 
into the engine pit. This hot, 
dry air thaws the ice and quickly 
carries away the moisture. Today 
heavily ice-encrusted locomotives 
can be thawed out in two hours 
and be on their way to earn divi- 
dends for the railroad 


be paying dividends. 


Perhaps it could be made to pay still better 
if production costs could be lowered. Tell 


us about your processes. 


We shall be pleased 


to send a bulletin covering in detail the par- 
ticular Sturtevant equipment that can put air 


B. F. STURTEVANT COMPANY 
H ial , eee aaa sik: ak 


or one of the following 24 Branch Offices in the United States and Canada 


Atlanta, (sa 


Boston, Mase 555 John Hancock Bldg 
Buffalo, N. Y. 101 Bedford Ave., 
Chicago, Ill 530 S. Clinton St. 


Cincinnati, O 
Cleveland, O 
Dallas, Tex 3411 Knight St 
Wint ipeg 


306 Walton Bidg. 
Nye Park 


604 Provident Bank Bldg 
330 Guardian Bldg. 


Manitoba: Reliance Equipment Co., Ltd., 914 Somerset Block 


Detroit, Mich. 
Hartford, Conn. 
Kansas City, Mo. 
Minneapolis, Minn. 
New York, N. Y. 
Philadelphia, Pa. 


406 Marquette Bidg. 
36 Pearl St. 

412 Reliance Bldg. 
804 Metrop. Life Bldg. 
52 Vanderbilt Ave. 
135 N. 3rd St. 


Galt, Ontario 


steam and electricity are the wonders of the age. 
But no less wonderful is air, and what air, 
properly controlled, will do. It will do certain 
kinds of work more quickly, more efficiently, 
and more economically than any other known 
agent. Air will actually pay dividends. 


How Sturtevant Apparatus Makes 
Railroad Tunnels Safe 


Positive ventilation of railroad A = 
tunnels is absolutely vital. In poorly = 
ventilated tunnels, smoke and gas —— = 
from the locomotive drift back into ay 
coaches and engine cab and often 
cause loss of life. Engine crews 
have been known to be asphyxiated 
by the smoke and poisonous gas 
fumes from their engines. Sturte- 
vant has installed, in many tunnels 
throughout this country, highly eff- 
cient ventilation systems. By 








| 
] 
dil 





this system an induced draught of air 


at the portal of the tunnel travels ahead 


of the entering train. 


coasting. 





For three generations Sturte- 


to work for you. 
vant has been building apparatus that puts air 
to work. All the experience, both engineering 


and manufacturing, is at the command of its 
engineers. If you wish it, a Sturtevant repre- 
sentative will visit you at your plant. Address 


Pittsburgh, Pa. 
Rochester, N. Y. 
St. Louis, Mo. 


San Francisco, Cal. 
Seattle, Wash. 
Washington, D. C. 


Montreal, 404 New Birks Bldg. 


STURTEVANT ENGINEERING COMPANY, LONDON 


All smoke and 
gas are carried far ahead of the engine 
Thus passengers and engine crew are 
free from the menace of dangerous gas. 
If the tunnel is on a grade, the venti- 
lating system is shut off when the train 
comes down the grade; 
little smoke and gas when the engine is 


for there is 


This is only one of the many ways 
Sturtevant puts air to work. 


711 Park Bldg. 

1108 Granite Bldg. 

2086 Ry. Exchange Bldg. 
Salt Lake City, Utah Walker Bank Bldg. 

759 Monadnock Bidg. 
1134 Henry Bldg. 

1006 Loan & Trust Bidg. 


Toronto; 210 Lumsden Bldg. 














Ne 





ZANSNNAUUUEADEURUOOMULNUUUUOAAAAUUUOU ARNAUD ENEMA 





> 


MO On SEVENTY-SIXTH YEAR 





HUUIAUILULLAN AN 


QUTVOTUIVVINRUUTAVOUVOTVOTVOOHOTS} TASTE tern 





“THE WEEKLY J OURNAL OF PRACTICAL INFORMATION 





VOLUME CXXiIill. 
NU wee S 5 


NEW Y ORK, 





JULY 81, 1921 


) 


THI 








15 CENTS A COPY 
20 CENTS IN CANADA 











Keeping the River Tunnel Dry 
By M. A. Henry 


HAT would happen if one of the walls of the tubes 
under the Hudson River in New York should 
spring a leak? 

The thought has probably occurred to every person 
who has passed through one of these great tunnels in 
a train. And then we promptly forget about it, for 
nothing of the sort apparently ever happens. But most 
of us will be surprised to learn that water from the 
river overhead is constantly seeping in and that scores 
of automatic sentinels stand guard day and night 
not alone to insure that this seepage shall be kept under 
proper control, but as well to guard against the disas- 
trous possibility of an actual break in the tunnel wall 
which would admit the water in greater volume. 

These sentinels are electric pumping stations located 
at intervals along the tunnels. They are entirely auto 
matic and need only an occasional inspection to ascer 
tain that everything is in working order. 

Each pumping station consists of two main units, a 
small pump for taking care of the water which ordi 
narily drains into the tunnel, and a larger pump for 
emergencies. Both pumps are driven by electric mo 
tors and are controlled automatically. The water 
collects in a sump in which there are two float switches, 
one for each motor, and when the water rises to a pre- 
determined point the float switch for the smaller 
motor closes. This energizes an automatic contactor 
which starts the pump. When the water in the sump 
1s brought down to a proper level, the switch opens and 
Stops the pump. But should the smaller pump be un- 
able to handle the flow, the water continues to rise 
until the larger pump is automatically started through 
actuation of its float switch. 

The photographs show a typical installation in the 
Queensboro Tubes, under the East River. The smaller 
motor is of two horse-power and it drives a recipro- 
cating pump with a capacity of 50 gallons per minute. 
The emergency pump is driven by a 100-horse-power 
motor. It has a capacity of 1,000 gallons per minute. 
There are twenty-five such pumping stations in this 
tube. A noteworthy feature of this installation is that 
if oceupies a floor space only 12 by 15 feet. 

















1 The motor that drives the emergency pump. 2. 


for the pump that handles the 
which water collects, from which it is automatically 


Part of the outfit that keeps the water down in the 


ordinary seepage. 


The moto 
3. Sump 


Queensboro Tunnel under the East River 


Spontaneous Combustion Temperatures of 
Liquid Fuels 


N Englis 
d A consis been making 


are of great importance 


of internal 
temperature 


h eng 


ut 


Ww 


rineer, named 


hich spontaneous 


Mr. 


a series of 


H. Moore, has 


investigations 
with respect to the 
combustion motors, 


since they 


liquid combustibles The results 
cently presented by him in London before 


tute of Petroleum Technology. 
Mr. Moore defines the temperature of spontaneous 


ignition as being that at which a substance surrounded 


ct 


ignition 


re 

which 
functioning 
meern the 
occurs in 
were re- 


of these 


in 


pumped 


the Insti 


by oxygen or air of the same temperature ignites with- 


out the aid of a spark or 


To 


temperature, 


determine 


any other 


this 


point 


he 


has 


in 


local elevation of 


wen te a ey 














vented un apparafus which has the merits of being 


simple in structure and rapid and exact in 


operation 


In this apparatus the liquid combustible to be tested 


is allowed to fall drop by drop into a hole, 


u block of heated steel, whose temperatt 
controlled and determined with the utmost 
ut the same time there is admitted a curre 


pierced i 
ire in be 


precisi 
| i 


nt of alr or 
of oxygen which has been previously he 
Moore has made an extensive study by mea 


ited Mr 
ns of this 


simple apparatus of varying conditions controlling the 


ignition points, such as the respective quant 


ities of the 


combustible and of the oxygen utilized, dilution with 


carbonic anhydride, and the catalytic act 


ion of the 


inetal of the test hole, finding that all these facto: 


have but very slight effect. 


The experimenter has formulated tables of the tem 


perature of spontaneous ignition in uir and « 
large number of combustible substances, incl 
petroleum, various products and residues 


xygen o 


uding crude 


distill 


tion, coal tars and distillates, schist oils, alcohol, and 
purely organic products. By a study of these tables 
he has been led to the following conclusion 

1. Among the distillation products of petrol 
lightest products possess the highest ignition | 

2. The sume rule holds good for coul tar products 
but all aromatic products possess ignition poin 
than those of the products of the distillation of pe 
leum at a corresponding point of ebullition. Olefi 
products such us the pyrogeneous essences ignite a 
lower temperature than the corresponding a 
hydro-carbons 

3. The temperature at which spontuneou nit 
takes place in oxygen is generally lower by from 100° 
to 170°C. than the temperature ut which Ignition « 

n the air 

Mr. Moore has likewise constructed a number 
highly interesting curves illustrating the var ( 
of the ignition points according to the prop ‘ 
various mixtures of possible substances such as 4 
line (petrol) and benzol, and the essence anne 


coal-creosote and has demonstrated that a sm 


tity of a component having a low ignition point exer 


au very much greater influence than does a lair 
| 


tion having a higher ignition point By 
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The J tar is glad to have submitted to him timely 
’ ies suitable for these columna, capecially when such 
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How Fast Can a Yacht Sail ? 


NERALLY iM ny, the speed of yachts is 
ove ite ni 1 ma sufely take from 
> | ve to thirt er cent off when your friend 
1 that h eraft has done so and so On the 
er riilinmd there re “a irie well iuthent cated records 
high speed i by racing vachts under favorable 
dition A 1 sho the best of them to be wonder 


ence und craft of shipbuilding. 


nu mead ! i vache upposing that her 
del the ut of her sails are correct, is dependent 
certia lventitious conditions, such as the right 
dof wind, the ea, and (above all) the skipper Ihe 
! r speed ure when a yacht is reaching 
with the wind over the quarter, that is 
the beam ind with everything set that she 
I ‘ hou in excessive angle of heel 
\ 1-] \ ithori Major BK. Heckstall-Smith, 
the Co ete Yachtsma no unswer to the 
tio fast can a racing yacht sail?” states 
ful eod racing schooner about 105 feet on 
erling in clo wut 15.8 knots This would be 
eeze with the wind on the quarter As 
his speed is about right, as he believes, he 
is t! with exactly the sume breeze, a )0-footer 
i 75-footer, 13.4 knots un O0O-Tooter, 
W)-footer, 10.0 knots Mi-footer, 9 knots: 
t hoat, 7 kme 
Now f erification of these surprisingly high rates 
Beginning with the big fellows, let us take 
Cel ted America Lhoonedr ‘Atlantic, wh h 
In el Cu the transatlantic races rhe 
‘ mht shows that dur gy this race, he fam 
er averaged 14.2 knots for twenty-four hours 
1-A nti in ‘ cask Long Island Sound 
he rele n evel 16 knots in smooth water and 
hing breeze rhe Watson two-masted 
Rauinbew, 11D feet long, is quoted as huving 
ged It The fustest spe 1 tl 
He - evel ‘ ‘ “ | yw when 
i t 104- foo hone T Germa i When she 
‘ é nh off the Isle of Wight 
( to the )0-footers, the same authority tells us 
| ew j um historic race, sailed in a gale of 
Rothesay round Hilsa Craig and back, a 
close reach on the way out and 
mach The uve ( peed he ning 
’ l “Sybat \“ > kn 
\ phen que on bly he fastest speed 
i OT vacl t t given to us 
Wil Butier Duin He tells us that in Septemb 
wey) er he Lierre ff vacht, Defender,” had fi 
| rse for the “Columbia,” he 
low ! New London to City Islund 
of ‘ nissic It was the 
tl euu il craft was under canvas, and 
there wa i ) o 80-knot breeze which held tru 
he ie trip, Mr. I) in laid a course sufficientl 
cle th leg f Long Island to insure smooth water 
his oppo! ty to determine just what a 
ne oO t bor ould do with a strong wind overt 


Soy he ut her to the test with full main 
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sail, with a jib header above it, fore staysail, jib, and 
small jib topsail, The “Defender” left New London at 
6:07 A. M., and reached City Island at 12:24. After 
making allowances for the tides, he found that the 
iverage speed for the whole 86 miles (knots) was 
3.8 knots, and by patent log, the actual speed through 
he water for two hours was shown to be 14.5 knots, 
which agrees very well with Heckstall-Smith’s esti- 
mated highest possible speed of 14.2 knots 

The other estimated maximum speeds could doubtless 


verified by yachtsmen who have owned racing craft 


of the various lengths mentioned, although we think 
that 13.4 is a little high for a 75-footer As to the 
stnuller classes, the writer once sailed at 21-foot knock- 


bout from Bridgeport to City Island in half a gale 
of wind rhe course was laid under the lee of the 
New York shore 


inder storm jib and with all reefs in the mainsail, 


rhe wind was over the quarter and 


the little boat showed an average speed after tidal 


corrections had been made, of 7.2 knots, 


The Engineering Skeptic 
NGINEERING practice in its broadest sense 
covers the process of reasoning which leads 
us to seek any result whatever through a par- 

ticular course of action It is as much engineering 
practice when the naked savage shoots his arrow a 
little up the wind to allow for the inevitable devia- 
tion as when the modern bridge-builder calculates the 
load which his structure must bear and the dimensions 
which will enable it to bear it. And in this broadest 
sense of the term we muy recognize that engineering 
practice has passed through several distinct periods. 

On general grounds there are two fundamentally dis- 
tinct viewpoints which may be held by the man who 
upproaches a task. He may attempt in some way to 
predict the result of attacking his task in this way or 
that way or the other way, and on the basis of such 
prediction to select the most advantugeous procedure ; 
or he may assume at the start that such prediction is 
futile, and work out his own salvation through a 
process of trials repeated until an acceptable procedure 
is revealed. An offhand opinion of almost any intelli- 
vent observer would doubtless be that the second-named 
nethod is the one originally employed by the primitive 
engineer, and that the progress of civilization might 
fairly be marked by the extent to which the process of 
performance based on prediction has supplanted the 
crude method of try-it-and-see. 

Che fact is, however, that there has ,Deen a certain 
swinging of the pendulum between these two pro- 
edures The Greeks, with their supreme contempt 
or any disconcerting facts which might operate to 
mankrupt pleasing theory, assumed that things would 
work the way a man with an artistic temperament 
would like to see them work; and in one way or an 
other, they managed to “get away” with this philosophy. 
After the decay of Greek thought, the world was for 
many centuries very largely dominated by the try-it- 
ind-see school of thought—people tacitly admitted that 
they didn’t know much about anything, and that the 

ay to find out whether a plan would work was to try 

out. The world was kept from complete adherence 
to this way of doing things by a child-like confidence 
in the surviving fragments of Greek knowledge and 
vina: but in the main the Middle Ages answered 
practical questions by trial. That their trial was not 
always an intelligent one, as when they determined 
guilt by the ordeal, does not touch our argument. 

As the modet! 


however, it wus realized that valid general inferences 


scientific viewpoint came into being, 


light be drawn from specific instances. This led to 
e formula, deduced from experience and experiment 
id applied udvance to tasks to be undertaken. The 
ld-like faith of the Greeks in the ability of the 
iman mind to reason out all things on a basis of 
wauty of thought was replaced by an equally child-like 
th in the universal applicability of the formula. 
loday engineers are swinging well in the other di 
ection. It is recognized that while the laws of cause 
ind effeet are universal, they apply to human affairs 
theoretically rather than practically. If we apply the 
formula too freely we shall presently catch ourselves 
applying it blindly in circumstances that are not ex- 
actly parallel; for circumstances are seldom identical, 


and we can seldom know to what extent and in what 
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manner they differ. And this heads us straight toward 
disaster, as the many failures of engineering under- 
takings which seemed on solid ground demonstrate. 

So today we still predict by the aid of formulas, 
and we use in fact more formulas and more compli- 
cated formulas and more precise formulas than ever 
before; but we bring to the aid of the formula an 
auxiliary, a far less expensive method of try-it-and-see 
than is involved in the failure of a complete machine 
to function, or the collapse of a Quebec bridge. Wher- 
ever possible we have tests and tests and then more 
tests, on a full scale or a miniature scale or any scale 
that is practical; and it is only when by this means we 
have made as absolutely certain as is possible that the 
formulas we have applied to the problem in hand are 
really applicable to that problem, that we proceed to 
the decisive step of final performance. So in a very 
large and fine way, the present has become again the 
age of engineering by trial and error—trial and error 
directed toward the intelligent control of intelligent 
prediction. 


Oil Firing in the Atlantic Service 

T is a serious matter to make any radical change 

in the motive power of the great transatlantic 

liners, after they have once entered the service. 
Such ships as the “Olympic,” “Leviathan,” “Imperator” 
and “Aquitania’” would cost to construct today from 
fifteen to twenty million dollars, and how expensive it 
is in these days to do any extended refitting is shown 
py the estimates of cost, recently made public, of the 
proposed change of the “Leviathan” from 2 coal-burn- 
ing to an oil-burning ship. The fact that the owners 
of the “Olympic” and the “Aquitania’ did not hesi- 
tate to withdraw these great ships from service for 
several months, at a time when they could have been 
filled to the limit on every trip to Europe, and their 


willingness to go to the great expense of fitting them 
with oil-burning equipment, shows how great must 
be the economic and the other collateral advantages of 
oil burning in passenger ships of this magnitude 

The “Aquitania” and the “Olympic” can take on 
6,000 tons of oil fuel in six hours, as against the four 
days which were necessary for taking on coal. The 
latter operation, as everyone knows, is a noisy and alto- 
gether dusty and dirty job; the re-fueling of an oil- 
burning ship on the other hand is a mere matter of 
hose connections and is altogether silent and cleanly. 

One of the most valuable advantages of the change 
is its effect upon the labor question on shipboard. The 
number of firemen, which on the largest liners ran into 
several hundred for coal operation, has been reduced 
by over seventy per cent, and in the “Aquitania” there 
will be but four firemen on each watch. There is the 
added advantage that the total power developed at the 
boilers is under the direct control of the engineer. In 
the “Aquitania” there are no less than 168 furnaces; 
and everyone knows that there is a drop in the steam 
pressure every watch during the cleaning of the fires. 
If it be assumed that 28 out of the 168 furnaces ure 
cleaned every watch, it means that about 8,000 horse- 
power is lost every four hours. 

Now, with oil-fired boilers there is no such thing as 
clogging up of the grate bars by clinkers, and conse- 
quently there is no letting down of the steam due to 
cleaning operations. Once the burners have been 
started, the temperature of the furnace can be main- 
tained with great regularity. The large reduction in 
the boiler-room force, coupled with the better-regu- 
lated combustion of the fuel, combine to produce great 
economy as compared with coal firing. Incidentally, 
it may be mentioned that the reduction in the fire- 
room force will go a long way to prevent the holding 
up of the ship on the point of sailing by suddenly an- 
nounced strikes among the stokers. 

Here in America, we have been fore-handed in the 
adoption of oil firing. The Shipping Board from its 
very first inception, grasped the great opportunity 
afforded by our construction of an entirely new fleet of 
ships and has made a wholesale introduction of the 
new system. The United States Navy also, is largely 
oil-firing and probably has a much larger percentage of 
oil-fired ships on its register than any other navy. 
This is particularly true of the capital ships and the 
destroyers, of which we built or commenced a great 
fleet during the war. 
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Aeronautics 

Descent at 450 Miles per Hour.—Lieut. Weiss of the 
French Army, Was attempting to establish a height rec- 
ord recently but unexpectedly found his supply of oxy- 
ven virtually exhausted. The Paris correspondent of 
the Morning Post states that at the moment he was at 
8100 meters and his only chance of safety was to nose 
dive. For a certain number of secends he achieved a 
speed of 450 miles per hour and actually traversed 
1300 yards of descent in thirty seconds. The machine 
was injured as a result of the strain and certain por- 
tions of the wings were torn off, while some supports 
also were broken before he was able to flatten out the 
machine for landing. 

Aerial Traffic Policemen.—During the recent yacht 
races off Sandy Hook, N. J., the aerial policemen of 
New York City were given un opportunity of proving 
their worth. As it aircraft 
over the course of the racing yachts, and 


Wis, numerous hovered 
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Asironomy 

Standard Time Adopted in Uruguay.—A circular 
from the Meteorological Institute in Montevideo an- 
nounced that, beginning April 30, 1920, the official time 
throughout the republic of Uruguay would be that of 
the 60th meridian The 
nals sent out from future conform 
to this time, instead of to that of 56 deg. 12 min. 45 see. 


west of Greenwich. time sig- 


Montevideo will in 


(the longitude of Montevideo). 

Salaries at the Naval Observatory.—The U. 8 
Naval Observatory, in common with the other scientific 
establishments of the Government, is suffering from the 
monumental indifference with 
the effects of inadequate salaries on the efficiency of 
the public service. According to the annual re- 
port of the observatory, the amount of research work 


of Congress regard to 


last 


carried on during the last fiscal year was much less 


than usual. “This is so,” says the report, “because of 


101 


Engineering 
Connecting Japan’s Islands.—<A project for con 
necting Nippon, the main island of the Japanes« 


group, 


with the neighboring island of Kyushu by means of a 


tunnel starting at Shimonoseki wus originated by a 


Japanese shipping magnate, according to the Economic 


Review, but has been taken over by the Government, 


which is averse to giving out many details It is un 


derstood, however, that borings have been made in the 


sea bed near Shimonoseki in order to ascertain the 


geological formation, and that in order to reduce the 


angle of inclination, the descent of the tunnel will 
commence about a mile from the coast, and at first 
run under the narrow channel between the muiniantl 


little island of Hikoshima, on which an un 
derground station will probably be built. 


Strait of 


und the 
From there 


under the actual Shimonoseki 
as far as the Duiri 


of Moji, where it 


it will run 
miles to the 


district a few west 


will join the Kyushu 


estimated that the con 





railway. It is 





oe of the more adventurous pilots es- 

ved aerial stunts in order to attract at- 
jention. Soon the aerial policemen of the 
metropolis Came on the scene in their high 
powered airplanes and immediately com- 
plete order and straight and sane flying 
While the 
policemen has been slow through lack of 


obtained. work of the aerial 


funds and support, it is safe to predict 


CONDITIONS FOR THE $5,000 PRIZE 


EINSTEIN ESSAY CONTEST 


1. No essay shall be longer than 3,000 words. 
2. All essays must be in English, and written as simply, lucidly and 
non-technically as possible. 
3. Each essay must be typewritten, and identified with a pseudonym. 


struction of the tunnel, which wil! be six 
miles in length, will cost $12,500,000, and 


will be completed in 1929 


Europe’s Largest Cold - Storage 
Plant is nearing completion at the 
Alexandria Dock, Liverpool The first 


section of the store opened in August last, 


has a sufficient for the storage 


capacity 


that this organization is steadily forging The essay shall bear a title and the author’s pseudonym only, and must of 11,000 tons of foodstuffs. When com 
uhead in its work. The personnel in be enclosed in a plain sealed envelope likewise bearing this pseudonym. pleted the total cubic capacity will be 
cludes some of the leading American In the same package with the essay must be sent a second plain sealed over 3,000,000 feet and the sccommod: 


iliers, and there now appears to be suffi- 


cient equipment and facilities to take 


care of the present aerial traffic. 

Mr. Fokker Speaks.—Before the Royal 
Dutch Aviation Association at Rotterdam 
Mr. Fokker, the 
designer of numerous 


net so long ago, well- 


known German 
planes, expressed the pious hope that if 
him to seek 
that it 
would be found in his own country, Hol- 


would not be necessary for 
financial help abroad again, but 
lund. He emphasized the need for devel- 
could 
short 


machines which leave the 
after a 


stanced his 


oping 


yround very run, and in- 


new commercial machine as 


un example of what could be done. He 
expressed the idea that the improved re- 
liability of would 
planes superfluous for overseas work ex- 


He also 
pointed out the necessity for the extension 


airplanes render sea- 


cept for trips between islands. 
of the application of wireless telephone 
und telegraph, and that the improvement 
of instruments for heights, 
und so on, is necessary in order to make 


uscertaining 


flights possible in fog at night, and un- 


der other hampering conditions. 
Zeppelins for France. 
France is to take possession of the two 
Zeppelins which fall to her share under 
the terms of the 


Aeronautics says: 


Treaty of Versailles. 





title of the essay. 


8. The 
columns, or 
form, any of the essays which may be deemed worthy of this. 
from such rights, the essays shall remain the properties of their authors; 
but no manuscripts can be returned. 

9. The number and personnel of the Committee of Judges will be the 
announced in an early issue. 

“(The donor desired that in case the Judges were not able to agree 
upon the winning essay the prize might be divided between the contest- 
ants offering the best two essays, but the Post Office Department has 
objected to such a condition being published, so the matter is 
abeyance until definitely decided. 
regard to the matter 


envelope, also labelled with the pseudonym, and containing a statement 
of the name and address of the contestant, the pseudonym used, and the 
It is necessary to follow these instructions implicitly, 
in order to guard against confusion in opening the envelopes and assigning 
the pseudonyms to their proprietors, especially in view of the possibility 
that two of the contestants may employ the same pseudonym. 
envelopes should be sent in a single package to the Einstein Prize Essay 
Editor, ScteNTIFIC AMERICAN, 233 Broadway, New York. 

4. All essays must be in the office of the Scientiric AMERICAN by 
November Ist, 1920. 

5. The 
sealed envelopes containing the competitors’ names and addresses, which 
will not be opened until the competitive essays have been passed upon 
and the winning essay selected. 

6. As soon as the judges have selected the winning essay, they will 
notify the Editor, who will open the envelope bearing the proper pseu- 
donym and revealing the competitor's true name. 
at once be notified that he has won, and his essay will be published in an in 
early issue of the SciENTIFIC AMERICAN. 

7. There shall be but one prize, of FIVE THOUSAND DOLLARS, 
to go to the author of the best essay submitted.* 
Screntiric AMERICAN reserves the right to publish in its 
in those of the Scientiric AMERICAN MONTHLY, or in book 


Editor of the Screntiric AMERICAN will 


Announcement will be made 


Tue Eprror.| 


retain the 


The competitor will peat 


tion will approximate 30,000 tons ef ext 


ables, including meat, fish, poultry, game 


eggs, butter, and cheese. The equipnesit 


will be the most modern obtainable lin 


order to avoid exposure of meat in trars 


The 


port from the ship to the shore. the ad 


jacent dock sheds have been fitted with u 


system of conveyers which enables the 


meat to be picked up ut any point and con 


small 


veyed under cover direct to the store, thus 


uvoiding any break in the refrigeration 


Germany's Railroad Electrification. 


Coal as a power producer will be re 


pluced so fur as possible by the use of 


und the electrification of railrouds 


the vicinity of the large German cit 
ies, according to Commerce 
Great hopes are being placed on the 
Theissen 


10,000-horse-power vertical gas 


turbine, two of which have been ordered 


Aside for use on the German railways It is 
hoped that they will be able to replace the 
coal-burning locomotives In regard to 
electrification of the German rail 


wuys hear large cities it is planned to in 


stall large central power stations, which 
will be equipped with peat-burning fur 
held in naces. The peat bogs in. the vicinity of 
later in Osnabruck will furnish this fuel. Mx 


chinery for the working of this peat has 


been installed, and it is heped that the 














first deliveries will take place hy 


Septem 





One is the L-72 and the other the LZ, of 
ore recent One will be 
allotted to the navy and will be stationed at Cuers- 
Vierrefeu, a naval aviation center in the Var. The 
other will be transferred to the Under-Secretariat, and 
will be housed at Maubeuge, in the hangar which the 


construction, 


Germans enlarged during hostilities. 

Aviation and the Inventor.—Writing of inventions 
we are inclined to believe that there is no field that 
offers more opportunity to the inventor than aviation. 
The science is really still in its infancy. Apart from 
actual constructional devices, there are so many ob- 
vious defects in the airpline that require remedies. 
Chief among them is the necessity for a braking de- 
Vice to give the machine only a few feet of run upon 
landing. Tail galore have been produced, but 
hone can claim to be really effective. Brakes on the 
Wheels have been tried, usually with the result of 
sitashing the nose of the machine. An alterable chord 
on the wings has not proved altogether successful, and 
the alterable pitch of the propeller is not popular. 
The helicopter may come in time, but it is a long way 
from perfection yet. 


skids 


the necessity of employing the higher-grade assistants 


on certain routine work that could have been done by 
assistants had not these positions 


the three junior 


been vacant. It has been found impossible to fill these 
positions because of the low salaries.” 

Harvard 
records the 


A bulletin from 
1920, 


Variation of T Pyxidis. 
College Observatory dated April 9, 
interesting history of the star T Pyxidis, R.A. 9h, Om. 
3¥s., Dec. —31 5S.7 discovered hy 
Miss Leavitt on photographs made in 1902, 
Its magnitude was then 


deg. min. It was 


and was 
at first thought to be a nova. 
7.4. An examination of 400 photographs of the region 
that it bright in 1890, 


intervening 


in question showed was also 
while during the 
the 14th magnitude. 
indicated, but the maximum expected in 1914 did not 
Recent that it 
become bright, after an interval of 18 years, its mag- 
nitude now being about 7. From a photograph made 
April 8, 1920, the star appears to have the early form 
of nova spectrum, 


years it was of about 


A period of 12 years was thus 


occur. photographs show has again 


ber Ist next. Experiments ure beir 


mude by the German Government with machinery for 


pressing the peat, so that it may be transported eco 
nomically 

The Teredo does not actually eat the wood, but 
cuts into it as a place of abode while deriving its su 
tenance from the sea water, according to a recent ac 
count in Railway Maintenance Engineer, dealing with 
the ravages of the teredo and other insects of wood 


boring habits in timber structure immersed in sea 


water. Impregnation with creosote has given a 
considerable degree of protection in many cases, but 
it has to be very thorough to be effective. Examina 


tion of creosoted structures that have been attacked 


has usually revealed incompleteness of the iImpregna 


tion. Various forms of protection by external cov 
erings have also been tried, including metal sheath 
ings, coverings of burlap or. sacking and protective 
pipes of cast iron, concrete or terra cotta Practi 
cally all except the actual pipes proved of little 


value because their usefulness was quickly destroyed 


by breaks in the covering. 
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A Hopeful View of the Possibilities of the Mexican Fields 


102 
T 7 e of petroleum is here. From an humble 
t Sa? t has now reached a point 
where onsumed ever increasing quantities 
ul production has become one of 
tire ng f international questions—to that 
rols the output belongs the power 
0 
rh fore Great Britain, the illest producer 
| ‘ struggling with 
‘ f ‘ to juire thr 1) purchase or other 
“ f ‘ t 1 of the known « prospective oil bear 
i ‘ f e world rs it, Burma, China, the 
i eru Ven rT Mex » and even in our 
‘ li our Meanw ( Amer i, the home of the 
i I Wor : irgest producer and con 
ind watches its laurels slowly 
i 
tril ! I ( trol of the sea and of the 
i I ‘ ent f the land It is time our Goy 
‘ ‘ er ft its lethargy and encouraged 
1 abroad if we are not to be 
race Though we have produced 
the world’s supply to date, we 
ore than we produce and the 
demat rt y leaps and bounds 
Vet tiie we t that answers the lamp of 
A i { e effective way than did the genie 
of the le It courses over vast stretches of country 
bidding, it draws our trains, 
it ! é rop it harvests them and hauls 
ves and lubricates the wheels 
im t heats our very buildings, it propels our 
i ! \ irine, and in the submarine and 
the airplane it broks no rival It does its work 
thly, ffectively ind economically 
AY petroleul e must have, for we have built 
n | ! ot n hines that use nothing else and thou 
ind f miles of road good only for them; we have 
adapted ir vessels and locomotives to its use and are 
‘ ng ore dependent upon it Not a 
wheel tu ut pay tribute to petroleum. Its sudde 
l ir present da ivil tion t s 
I from 1 re legion Chere are 


By A. Hooton Blackiston 











N the midst of the prevalent gloom over the 

petroleum situation, il is refreshing to hear a 
note of optimism. We are usually told that the 
American supply is diminishing and will con- 
linue to diminish permanently; and that no 
substitute source of supply is in sight. Mr. 
Blackiston speaks from long familiarity with 
the Mexican field, and argues that this is not the 
case—that the republic south of us may be looked 
lo for ultimate stability and a very large quantity 
of oil products. 

But with his hopeful outlook he couples the 
suggestion that unless we bestir ourselves, we shall 
find the world’s liquid fuel as completely in other 
hands as in the past it has been in ours. It is no 
remote inference, granting the validity of his 
arguments, thal we may yet see the day when 
Britain will wallow in petroleum as we do now, 
while we parcel out the precious gasoline by the 
quart and even the pint, as Britain does today. 

—Tue Epiror. 

















over three hundred separate products made from pe 
troleum. High explosives are distilled from it, medi 
cines, dyes, and even artificial flavorings—and yet we 
have but begun to understand this modern wonder- 
worker 

It has cheerfully lifted the burden of labor from the 
back of mankind and his steadfast friend, the horse, 
ind saved the drudgery of countless millions. In war 
it is our defense, in peace our aid, and in sickness our 
solace and our comfort. 

However our reserve storage of crude oil has fallen 
ff in the last eighteen months fifty million barrels and 
s decreasing at the rate of 10,000,000 barrels a month. 
In the face of these facts it is time we realized its na- 
tional importance and looked ahead for our future 
supply 


The world’s total output was 514,724,354 barrels in 
i918. The United States produces approximately 69 
per cent of the oil of the world and when combined 
with Mexico, about 81 per cent. In 1919, while we 
produced in round numbers 376,000,000 barrels our 
consumption Was about 418,000,000 barrels; the differ- 
erence of about 42,000,000 barrels was imported from 
Mexico, our nearest available foreign supply and the 
country which contains the premier wells of the world, 
Therefore, the Mexican fields are of particular interest 
to us when debating from whence our future supply 
is to come. 

The petroleum industry in Mexico is only sixteen 
years old. It may be said to have been begun by 
Americans in 1904 in the Tampico district, though oil 
seepages were noted by the early Spandiards, and an 
attempt to drill was made in 1868, with no important 
discovery. 

And yet, in spite of the newness of the industry and 
the numerous setbacks it has experienced through po- 
litical conditions, the possible production of the country 
is estimated at nearly 2,000,000 barrels a day, though 
less than 9 per cent of this amount is exported at the 
present time, and but a fraction of Mexico's oil terri- 
tory has even been prospected. In the brief sixteen 
years of its development it has climbed to the place of 
second producer of the world, and its wells are with- 
out a peer—indeed so far ahead of the others as 
hardly to admit of comparison. 

It is a long cry from Drake's pioneer well near Titus- 
ville, Pennsylvania, in 1859, with its feeble stream of 
forty barrels a day, to the monarch of the world’s 
wells, the famous Cerro Azul No. 4 of Mexico, which 
tossed its black column six hundred feet high into the 
air, and in unbridled freedom hurled over one million 
barrels of oil toward the skies before it was finally 
placed under control. It gushed at the rate of nearly 
three barrels a second, which would be 180 barrels a 
minute, 10,800 barrels an hour, or nearly 259,200 bar- 
rels a day, and at present is filling its eight-inch pipe 
lines running direct to the tankers at Tampico which 
are waiting with eager maws its flood of liquid gold. 
It is now producing at the rate of about 125,000 


(Continued on page 112) 




















wndard bearer of our future oil supply—the test well, which today, with the aid of the scientist and the latest mechanical devices, indefatigably searches out the pools of hidden oils 


and opens new fields. 2. The driller has to be constantly on the job. 3. Incidents like this one in our own oil fields do not help matters. 


Snapshots from the oil fields of Texas where oil is king 
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Left: An ancient installation of a type now almost forgotten. 


Right 


The No. 1 board in the Chelsea exchange, New York City 


Thirty years’ progress in telephone switchboards—to say nothing of feminine apparel 


Scrapping Good Machinery for Better Service 
By H. A. Mount 
UR great public service corporations spend many 
millions of dollars every year in replacing ma- 
chinery and equipment, the mechanical usefulness of 
which is almost unimpaired by use. It is replaced be- 
cause it has been antiquated by some new invention 
or development that gives better service. 

To the uninitiated it would seem that the public 
might be spared a very great expense if this constant 
replacement of good equipment were stopped, or at 
least carried on less vigorously. But even a superficial 
examination of the that it pays. Not 
caly from the standpoint of the public is the process 
an economical one, but it pays dividends to the compa- 
nies. And of course, that is the real reason for it. It 
pays so largely that the largest companies maintain 
great research organizations whose business it is to 
make antiquated the company’s machinery and equip- 
ment—to find new ways of doing things. 

One of the striking examples of these statements is 
the electric light and power companies all over the 
country. There is hardly a central station in the 
United States which has not almost completely changed 
its equipment within the last ten years because of the 
rapid strides in electrical engineering. And yet the 
original equipment, if it had not been junked, would 
in most instances have been giving just as good service 
today as it did when installed. 

The largest single powerhouse in the world, in point 
of electrical output, is one of the great stations which 
supply power for the operation of New York’s subway 


facts discloses 


system. Eight years ago this station was equipped 
with great reciprocating engines of 100,000 horse 


power each, that were the finest engines of their kind 
in existence, It was estimated that they were good for 
a century of service. And yet today only one of these 
great engines still stands and it is used only in emer- 
gencies, The others have been replaced by a battery 
of comparatively small steam turbines that take up 
much less space and have a far greater power output. 

The saving in fuel alone justifies the junking of all 
this costly machinery. The saving in space allowed 
for great expansion in power capacity without addi- 
tional buildings. In this case junking good machinery 
has paid big dividends, - 

An even more striking example is our telephone sys- 
tem. Constant replacement is going on here on a stu- 
pendous scale. The most recent development in tele- 
phones is the automatic switchboard which does away 
With the much-abused but faithful servant “central.” 
Connections are ‘made automatically. The introduc- 
tion necessitates replacement of almost the entire tele- 
Phone equipment, but already the process has been 
begun and eventually it will extend to every city and 
town in the country. The saving in labor alone justi- 
fies the cost, aside from better service to the public. 
There will be no reduction in the number of employes, 
however, because of expansion of the system. 

A few years ago the great mass of telephone wires 
in the eities made it necessary to use cables for trans- 
mission, At first only a few wires could be placed 
in a single cable and even then what seemed almost 
insurmountable difficulties presented themselves. The 
great cost of the cables and the expense of laying 
them, especially underground cables, made it necessary 
to put as many wires as possible in a single cable. 




















u 


The Blake transmitter of 1886, and the automatic 
instrument in use today 








An intensive engineering study of this problem has 
been going on and the difficulties have disappeared one 
by one as more and more of the overhead wires strung 
on telephone poles were replaced in cables underground. 
Finally, it became possible to place as many as 2,400 

(Continued on page 112) 

















The measuring box that reveals the pressure of a road 
on the bed of soil beneath it 


How a Road Rests in Its Bed 
By S. R. Winters 

HE character of the support given a road 

by the underlying soil and the manner of 

bution of pressure when highway slabs are 

to the impact of heavy traffic, is scientific information 

for the first time disclosed by an ingenious apparatus 

designed by the U. S. Bureau of Public Roads. The 

tests are being conducted on a concrete highway lead 

ing into Camp Humphreys, Virginia, where army mo- 

tor trucks with enormous cargoes of freight constantly 
travel. 

The experiments are being conducted by a measur- 
ing box which has immediate connections with a pres 
sure device located between the 
way and the underlying soil. The initial tests 
that the effects of a motor truck at rest are 


suriace 
listri 


subjected 


surtace of the high 


never sui 

cient actually to shatter the road surface, this knowl 
edge being of valuable assistance to highway engineers 
in proceeding with experiments in revealing the influ- 
ence of trucks in motion and the effects of the impact. 
It has been discovered that even a concrete road, 
stable and massive as it appears to be, is never for a 
single instant perfectly at rest on the underlying soil, 
It continually vibrates, which movements change the 


pressure exerted road surface and the 
underlying soil—a condition characteristic of any hi 
way when 


between the 
traffic is passing over it; Irrespective of 
the size of the object, when a weight is placed on any 
kind of material, the latter is bound to defiect, The 
degree of its motion is dependent, 
magnitude of the load applied as well 
shape of the material. A road 
to oppressive motor truck traffic considerably, 
especially when the slab is resting on soft soil. If the 
bend is excessive, a crack is formed in the road surface 

The problems of highway engineers are « 
shifting front and each 


of course, on the 


as the kind and 


slab when subjected 


bends 


onstantly 


successive stage of changes 


presents fresh difficulties. In 1899 there were only 3,700 
passenger and commercial motor vehicles manufae 


tured in the United States. Previou 
drawn vehicle, having iron tires, produce 
effect on the surface wearing 
continual grinding action. With the 
comparatively light motor conveyance, the 
rubber tire is to scatter huge clouds of 
stone particles tending to bind the road 
leaving but a stretch of disintegrated stone 

The third stage of highway en; 
duction of heavy motor fresh 
problems. The new type of conveyance rumbles and 





roads, 


neerin the intro 


trucks—has brough 


pounds over the road surface, in many instances shat 


are unahi 





tering the highways because they 
stand the impact of excessively heavy traffic. So it is 
now a problem of design—the ultimate 
Camp Humphreys experiments being to give the engi- 
neer information for 
when the surface rests on any type of soil, 


opject of the 


complete designing highwsrys 


Soap from Lignite Tar Oils 

XPERIMENTS, which been said to have a 
“4 satisfactory result, have been carried out in the 
laboratory of the Siemens works in Berlin, with a view 
to converting lignite tar into 
action of ozone. Similar experiments carried out on 
a large scale by a process city of 

Wiesbaden have led to equally satisfactory results. 


have 


oils fatty acids by the 


introduced by the 
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The Romance of Invention—XV 


Frederic E. Ives, Wizard of Color and Light, and Father of the Half-Tone 


By C. H. Claudy 





















































the reader has ever heard inventions [ am not interested in the business end book for the parlor wall or the living room table. 
or a “parallax stereog ! ire of them, but in the problem. I have taken out sixty- “IT was exhibiting this in London shortly after ] 
| e who reads but } seen half-tones, five United States patents and many of them are in invented it,’ Mr. Ives recalled, “and had a number of 
} d e, two-color, three-color or fous use today; but, alas, many of them lay idle until they criticisms. One was from a _ successful artist, who 
his quota of pleasure and profit expired and someone else has reaped where I sowed. said my greens were all wrong because they were a dull 
‘ s and discoveries of America’s most Luckily, my pleasures are not in making money, but in brown. Another was from a successful art critic who 
on color processes, the distinguishec doing the things which have to be done—solving the declared my greens were too brilliant and metallic. 
" e resourcefulness and ability the world problems. I let them argue the matter out with each other, and, 
premier ethod of illus tion, indeed, the Had Mr. Ives received a fraction of a cent royalty on for all I know, they are arguing yet. Neither would 
revolutie e printing industry each square inch of every half-tone ever etched he believe what I knew to be a fact, that one was slightly 
‘ who confesses | sixty-four years, of would be so wealthy today that Rockefeller would ap- color blind on greens and the other on reds! For it js 
ao Vi ibout fifty, has spent those fifty in pear poverty-stricken. When this was pointed out to an oddity of this process that it reproduces colors per- 
! imateur, next as fectly for the normal vision, but not for 
who recall his wor here still the color blind!” 
, ‘ pete photo “You have received some medals for 
t in Cornell University your work, I believe?” I ventured. 
est of tl ‘ h “Yes, some. Ill show them to you if 
la itorie here you want.” 
nareds ention I did want. Mr. Ives went out of the 
wit] r optics room (this was in his pleasant apart- 
ESSE nd oj i] instru ment in Philadelphia) and returned in 
ad a onal a few moments. “I couldn't find them 
so diversified that it all,” he said, “but these will do.” 
~ where beg At I imagined they might. The man came 
he lencth of t rticle in with a tray literally dripping cases of 
7 ne his hievements medals—medals gold and medals silver, 
rr medals bronze and medals something else, 
erfecting the | ne medals large and small and intermediate. 
‘ s lis There are fire John Scott medals from 
‘ tha 1 well the Franklin Institute of assorted dates 
“ lonae re und for assorted accomplishments. One 
‘ nve pat is for the diffraction chromoscope, an- 
; of color other for Rowland = diffraction-grating 
ipplied to the yotion replicas (now used all over the world and 
making available for laboratory use a tool 
Mr. Ives’ ] ntribu of the laboratory in scarcely less perfect 
rlds of science ind com form than the original itself, at one-fifth 
} is eeded is no the expense) another for projecting lan- 
t upon the actual terns, a fourth for isochromatic photog- 
4 s, which raphy and the fifth for the “parallax 
‘ is themselves, and The inventor of the half-tone and of the motion-picture in color stereogram,” which is an oddity of science 
‘ v meal r colored in which an apparently single picture, 
hich produces a color “flicker” or him he smiled—he has a singularly vivid smile—and looked at without any apparatus, appears in strong re 
unswered gently: “It's something to know that one’s lief. A modification of this invention, also patented 
L be ! l f ossible t lescribe work has been of so much use to the world—something by Mr. Ives, is frequently seen in advertising novelty 
detail in a short space or without illus to be the father of the half-tone.” displays in which a picture changes as the viewpoint 
t it ple | ples may be outlined “What do you think of the future of color photogra changes—everyone is familiar with the first smiling, 
the he process includes the making of two phy for the amateur?” was asked then frowning youth who changes his expression, act- 
ineously in two side-by-side cameras, “There are several processes he can use, if he will,” ually with your viewpoint, apparently as he does or 
perated These two negatives are was the answer. “But he won't. They are all a little does not use so-and-so’s shaving cream! 
dire light through a di-chromic screen, too complicated and dainty in operation. The profes- Mr. Ives has the Royal Photographie Society's Prog- 
eflected light from the same screen, and sional uses them little because of the expense attached, ress Medal, the Medal of the London Society of Arts 
se of prisms, from the same optical view which makes it impossible to do as the average sitter (which he had forgotten he had won until he opened 
his ree is the wonder in the process, as expects—make a half dozen negatives and give her a the case!), the Medal of the Photographic Society of 
ts red and reflects green light From the choice! But any system of color photography which Vienna, the Franklin Institute Elliot Gresson Medal, 
» negatives two prints are the Rumford Medal of the American So- 
| fir f which is direct upon ciety of Arts and Sciences, the Royal 
e film, which is then Photographic Society of Great Britain 
The second negative is "a ; Science Medal, the J. Traill Taylor Me 
erimposed upon the dried and MONG all the inventors whose work lies in some chosen and restricted morial Lectureship Medal, the Frankia 
! film, making a second print field, none has elected a field in which the possibilities have turned Institute Medal, the International Inver- 
+ blue ty a chemical out to be greater than in the field of photography. Photographic tions Medal (London), a special gold 
the first color gives not work, when Frederic Ives first took it up, was circumscribed enough. Largely medal from the Photographic Society of 
e reds but the yellows and thus through his inventions, this state of affairs has undergone a radical change, Philadelphia, the Medal of the Royal 
wo-color process gives: to and today there are few arts of wider or more various application than the Scottish Society of Art 8, an inscribed 
iree-color effect. The limita art of photography. It is a far cry indeed from the mysterious half-tone, watch from (hp internstionel Soe v3 
o eee Se the slowness with its little patterns of dots that make pictures, to the achievement of color Photo Engravers, the Franklin Institute 
e blue, which holds one ; : ; “ Longstreth medal, and several Expesi- 
ih doe te. seek dthe photography and color motion pictures and color stereograms and the binocular a oe 
< dm due. Gal te es microscope and the stereoscopic photomicrograph. Yet all these extensions Speaking of expositions remindéel at 
whict louble that of ordinary of the photographer's province are the work of this one man, whose story Mr. Ives of an amusing experience he bad 
i-white film. But the result is Claudy here tells us.—Tue Eprror. while exhibiting in Buffalo. The krome 
l ! ruphy for the “movies skop takes its pictures in ordinary black 
Ive expects to cheapen and and white and exhibits them in colors by 
» the process to an everyday com the use of reflecting and refracting cole 
! ! It has the great advantage over depends upon pigments on paper, no matter how ap- screens. An authority of the exhibition in question 
ture color systems that it uses stan plied, is at least but a ‘compromise. The only abso- wished to throw the exhibit out on the ground that 
, as lard projecting machine, works at lutely truthful color process is my old “kromoskop” it was a fraud and that any photograph viewed throug! 
dor r speed, has no color fringes or flicker, process—and the ‘man in the street’ called that a color screens would appear as a colored photograph: 
the dichromic reflector used in place fake!” This was matched by the comments of some near 
screens, can “take” the negatives Whereupon Mr. Ives demonstrated it to me, and scientists, when he exhibited what he calls “freak dif- 
ht (or half the exposure) used by would there were more fakes as beautiful! The kro- fraction gratings” which behave as no ordinary grating 
rf y re color photography moskop process shows a stereoscopic picture without could or should. The way they were made and the pe 
nted y systems of color pho- any «structure (such as half-tone dots or stripes or culiarities of their performance were explained (@ 
{ e rather f him several times a other gfaMY in absolute fidelity to natu®e’s colors, be the amusement of some students of optics, who appar 
they violent or subdued. 3ut the picture is a picture ently thought Mr. Ives a harmless but deluded crank 
; he sort he suid, in answer to a ques- of light, must be viewed through a special instrument, who had stained some “regular” gratings. However, Pro 
i reve ide much money out of any of my is small and, of course, cannot be framed or put ina (Continued on page 112) 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 


























A Word for the Steam Automobile 
To the Editor of the Screntiric AMERICAN: 

The SciENTIFIC AMERICAN has published from time to 
time descriptions of new types of steam automobiles 
and has likewise devoted considerable space in its 
correspondence columns to a discussion of this type 
of machine. Although the relative merits of the steaim- 
driven and gasoline automobile have been a fruitful 
source of argument for twenty yeurs, it seems to me 
that there are still wu good many points that are not 
yet settled and which will bear further investigation 
and discussion. 

I was much impressed by «a letter of Mr. W. J. 
Parish, published in your issue of November 8, 1919, 
in which he gave his opinions very frankly concerning 
the steam car situation as it exists today though I 
think he magnified unduly the disadvantages of the 
steam car. As I have been familiar with steam auto- 
mobiles for a number of years and own one at the 
present time, I should also like to express my views 
on the subject, perhaps along rather different lines 
from previous letters which I heve read. I think that 
the present comparatively small use of steam automo- 
biles can be explained by the fact that the motoring 
public of the present day is ulmost wholly ignorant 
concerning them. If one will go back to the early vol- 
umes of automobile journals, say along 1900 to 1902, 
one will find that at that time the steam machine ex- 
isted on an equal footing with the gasoline car. In 
fact, it was probably more distinctly the American 
type of automobile than any other motor car then 
being manufactured. The steam machines built in 
those days were a remarkably highly developed type of 
automobile considering the time at which they were 
built. They were, however, for this very reason, con- 
siderably more complicated than contemporaneous gaso- 
line machines with the possible exception of some of 
the imported French cars. Those were the days of 
very rapid development of the gasoline automobile and 
improvements were introduced almost daily. As the 
gasoline machines then built were very simple while 
the steam machines were even more complicated than 
the ones produced today, there was a decided swing 
away from the steam machine which seemed to be 
forgotten by a large part of the motoring public. Mean 
while the gasoline car improved in performance but 
only at the expense of additional complication, till ip 
this respect it far exceeded the steamer. 

A good many advocates of the steam automobile say, 
and I think not without truth, that if the two cars 
could start on an equal footing today the steam 
machine would soon be used in as large numbers as 
the gasoline. 

The steam automobile at present is bought and used 
by people who thoroughly understand it and appre- 
ciate its many good qualities. From those I know 
who own this type of automobile I would say that 
scarcely one of them has bought a steam car with 
the same object in view as the average man who buys 
a gasoline machine. Steam-car owners are nearly al- 
ways well acquainted with such machinery and are 
quite expert in doing their own repair work. These 
men can get the most out of the steam car; they know 
how to handle it intelligently and in case of any trou- 
ble are not dependent upon a service station. This is 
almost necessary in some places as today comparatively 
few repair men are familiar with steam automobiles. 
The owner of a gasoline car, on the other hand, buys 
one with the idea merely of running it and in the 
case of any breakdown taking it to the nearest repair 
Station. I should say that fully three-fourths of the 
Owners of gasoline cars do not thoroughly understand 
the mechanism and are not competent to do much re- 
pair work upon it. However, as they can always 
find any number of shops and garages within easy 
reach, they can get repair work done for them if 
they will pay the price. 

I think that it is a mistake to try to compare the 
'wo types of cars as they are so utterly different. It 
'S useless to suppose that a steam car, even with a 
flash boiler, can be built which can be started as 
easily as the modern gasoline car with its electric 
self-starter. (I refer, of course, to those times when 
the gasoline engine is in proper running order and 
will start after one or two revolutions.) Quick start- 
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ing after a long period of disuse is the legitimate ana 
great advantage of the internal combustion engine. 
Any boiler having a reserve capacity requires some 
little time to generate a head of steam from cold water. 
This is the disadvantage of the steam car, but I do not 
think it is as serious as the advocates of the gasoline 
machine would have us believe. After all, the times 
when we need a car on one or two minutes’ notice are 
comparatively rare. The average man can nearly 
always tell a few minutes ahead when he will need 
his automobile and the length of time is generally suf- 
ficient to get up steam. If he needs a car that can 
start at any time on a few seconds’ notice, he ought, 
of course, to buy a gasoline one. On the other hand, 
it is absolutely useless for the builders of gasoline 
cars to attempt to duplicate the steam car's perform- 
unce as regards flexibility of control and ease in ac- 
celeration. These qualities are inherent in the steam 
plant and the various expedients such as gear shifts 
und multiple cylinders introduced on gasoline cars, 
are really only excuses for a type of motor which is 
fundamentally poorly adapted to variable speed work. 

I do not attempt to argue that the gear shift, and 
4, 6, 8 or even 12 cylinders have not been fairly suc- 


cessful. They have made the present day gasoline 
automobile possible, but, nevertheless, they are ex- 


cuses all the same, and from the scientific point of 
view the gear shift is the weakest element of the 
whole car. 

Good as the performance of the modern gasoline 
automobile is, considering the handicap due to the 
type of engine, the machine as a whole is, nevertheless, 
a collection of very complicated mechanisms and its re- 
liability is really to be wondered at when one consid- 
ers the amount of auxiliary equipment upon which the 
correct functioning of the whole machine depends. 
The steam cur, on the other hand, is much simpler. If 
is true that there are valves and pipes and the burner 
to be looked after. All of them may give trouble, and 
yet it is almost impossible to “stall” a machine of this 
type if one or more of the parts of the power plant 
are out of order. Its performance on the road is so 
excellent that to my mind it is a strong argument for 
the use of such cars even when one considers their 
disadvantages, and these are not really serious draw- 
backs to any one who understunds them. Before any 
large number of people can be induced to purchase 
this class of machine, they will have to become more 
familiar with it and with the theory of steam opera- 
tion. While, as I have already stated, I think that 
three-fourths of the owners of gas cars do not really 
understand them, they think that they do, and they 
know that they know nothing about steam cars. The 
failure to educate the public along these lines is per- 
haps due in a large measure to the attitude of the 
steum car manufacturers themselves who have been 
content to sell their product to the few who really 
appreciated them without attempting to induce others 
to buy. Likewise, many owners of steam cars have 
apparently got a lot of satisfaction by giving the im- 
pression that such machines require vastly more intel- 
ligence to operate than the gasoline type which, I may 
be pardoned to state, is not at all the case. What is 
needed is familiarity with a different kind of ma- 
chinery, functioning in a different way, and yet basic- 
ally far simpler than the gasoline car. 

There is a field, to my mind, for the steamer which 
cannot be filled so well by any other type of car. 
Likewise, there is the legitimate field for the gasoline 
vehicle. No argument is required today to prove that 
the gasoline and electric types of automobiles are both 
useful for certain particular purposes. Why can we 
not have the same attitude toward the steam machine? 
It is capable of doing wonderful work and for certain 
uses where its disadvantage, the inability at quick 
starting after a long period of disuse, is not « serious 
factor, it is the logical type to select, on account of its 
many other superior qualities. 

Think of the great advantage of being able to burn 
completely and easily a cheap and heavy oil instead of 
gasoline for fuel! I have used both gasoline and kero- 
sene burners and have had better success with the 
latter and have got greater mileage from my car. 
Burners can without doubt be designed to utilize even 
heavier fuels, and I think the time will come when 
engineers will be forced to recognize the fact that the 
solution of the automobile fuel problem is to be 
found in the steam car. Why go to the Diesel engine, 
which is even less adapted to vehicular work than 
the familiar gasoline motor, when the reliable and 
simple steam plant can be used? 

I think a more friendly discussion of the subject is 
in order and might lead to much real good for the 


automobile-using public. 
i Hveu G. Bouree. 


Washington, D. C. 
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Visible Sound Waves 
To the Editor of the Screntivic American: 

In connection with a letter of mine which was pub 
lished in the ScieNTIFIC AMERICAN on March 6, 1220, 
under the above heading, my attention has been called 
to the fact that there may be some misunderstanding 
of certain statements made therein 

I referred to recent studies by Professor Sabine in 
connection with photography of sound waves and 
stated that his perfected apparatus was the result of 
several years of patient and skilful development I 
did not wish to detract from the work of those others 
who have labored on the same subject and by 
studies Professor Sabine was abie to profit. Professor 
Sabine called his method “A Modification of the Toep 
pler-Boys-Foley method of photographing air disturh 
ances.” 

Professor Arthur L. Foley of the University of I 
diana, has done especially fine work along this line and 
my attention has been called to the fact that the 
SciENTIFIC AMERICAN for February 15, 1913, published 
u number of excellent photographs taken by Prefessor 
Foley. 


whose 


The development work done by Professor Sabine has 
resulted, in the opinion of the writer, in a method of 
photographing sound waves which is appreciably more 
satisfactory for the problems involved in 
ncoustics. 


architectural 


I hope you will sive space to this letter in an early 
issue, as the writer does not want to have his lette 
convey the impression that Professor Sabine was solel 
responsible for the development of the modern metho 
of sound wave photography. 

Wa. H. Capen 

New York. 


Duluth to Liverpool 


To the Editor of the Sciexntiric AMERICAN 


I have read with interest Mr. Skerret’s article unde: 
the above title, which is an admirable statement of th 


project, and the reasons for it as we understand 


I note your editorial in the same issue. [ agree 
with you. New York should develop the Barge Car 
to the fullest possible capacity The West wants 


und will use it for all it is worth 
The West wants all the service it ean 


vet trou the 
railroads by any possible expansion of their faciliris 
It wants all the relief it can get from the present ii 
tolerable situation by the services of the Barge Cana! 
und it wants an entirely new outlet that it may hav: 
leave to grow according to the measure of its capacit 

What can the railroads do? 
they can spend. 
years they 


Give them all the money 
Give them carte-blanche—and in ten 
will have caught ‘up with today’s necessi 
ties. The West, meanwhile, is eager to expand its 
duction. It looks as though the West must wait 

Perfect the Barge Canal. Work it te its capacity 
The most it promises is a carriage of ten million ton 
u year eastbound. When the New 
posed the Barge Canal as an adequate mexusure of re 
lief, they remind me of the innocent gentleman of Bos 
ton who asked, “What is the matter with the Hoosnc 
tunnel?” 

Within from the time when 
may act they can have relief through the lakes-to 
ocean route. We can get relief in quicker time in ,th 
present emergency by this measure than by any possi 
ble improvement in the railroad situation. We can vet 
udequate relief by this means where the Barge Canu! 
will only allow a little trickle of traffic 

By all means let New 
Barge Canal, but do not make the fatal mistake of 
imagining thst the country between the Alleghanies 
und the Rocky Mountains can find in that narrow 
channel an adequate outlet for the preduction, of which 
it is capable. 


pre 


York people pre 


four years 


‘ 
Congress 


York make the most of thi 


We welcome your views. I am sure that a further 
study of the intolerable conditions which all 
these states suffer will bring you to a point of view 
identical with ours, 


under 


©, G. Harriry 


Duluth, Minn. 


Saving Shoes 

To the Editor of the Sciuentivic AMERICAN: 
I read in a recent number of vaseline applied to shoe 
soles to save wear, I believe a better remedy which ! 
have used a long time is boiled linseed « Saturate 


the sole. Makes it hard as rock 


Cuakies A. WHEELER 
Los Angeles, Cal. : 
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The 100-inch mirror for the Hooker telescope on the grinding machine ready for concaving. 


Right 


Finishing and surfacing a lens 


Two phases in the manufacture of huge and small reflectors and lenses 


Our Mechanical Eyes 


Glass for Optical Purposes. and How It Is Made 


W' re familiar with class objects and the ma 
i | enters so into our every day life that it 


By J. F. Springer 


not be the usual thing used for ordinary bottles, win- 
dow panes, etc., but a very clear variety. It is then 
culled crown glass Lead glass, often termed flint 
glass, is invaluable for special optical purposes. It 
may be made so as to possess a very brilliant luster, a 
high specific gravity, a high refractive index, and 


other good qualities. The two types of glass, lead and 
lime, may be conjoined for the purpose of securing 
optical results that are not readily possible with either 
alone. 

One of the.leading manufacturers of optical lenses 
says, in effect, that there is no glass in existence which 
possesses all the desired qualities in the highest degree. 
and molding operations 
are highly desirable. But optical requirements impose 


Clearness responsiveness to 


that are the greater the resistance of the 
glass to atmospheric influences. But these substances, 
upon being increased in relative quantity, add to the 
infusibility. It is difficult to produce a hard and re- 
sistive glass that shall at the same time be pure. All 
increase in the alkaline content gives added fusibility, 
but it the the air. Because of 
considerations of character, the manufacturer 


present, 


resistance to 
such 
middle course, 

melts in the neighborhood of 2,700-2,900 de- 
Fahrenheit. This is a considerable temperature, 
and the manufacturers are understood to resort, gen- 
erally, to the Siemens regenerative system in the con- 


lessens 


tukes a 
Glass 


grees 


struction and operation of furnaces. A proper mix- 
ture of sand, calcium, and alkali is thrown into a 
red hot crucible. The mass immediately 





Converging Lenses 


Diverging Lenses 


boils and ferments, carbon dioxide being 
evolved out from the seething liquid. 








Thicker in the middle than at the edge 














Plano Periscopic Double Plano 
Convex Convex Concave Concave 
Positive ) 
Meniscus 


Thinner in the middle than at the edge 


From 18 to 30 hours is devoted to the 
melting. When the melt cools to a fairly 
low temperature, it is found to be viscid 
and suitable for manipulation. 

Spectacle ordinarily formed 
first in the shape of big cylindrical shells. 
These are cut parallel to the axis, re- 
heated in a special oven, and then flat- 
tened upon a table with the aid of a long 
rod manipulated by the hand or with the 


glass is 





assistance of some equivalent means. 
Next, the flat sheet goes into an an- 


nealing oven where it cools off by slow de- 








be difficult rentall to reconstruct the world 
i lize wh ir present civilization would be 
with And ‘ the incients either didn’t have 
d ( nu restricted way. Near the be 
nil f e stian era, glass became known to 
e } eur ld Che ruins of Pompeii, which was 
1 in @ A I) have yielded examples of 
Lnes In these same ruins was found 
plane ex lens, presumably of glass. As lenses 
" “ i have been, made of rock erystal and 
purent ibstunces, it would be unsufe to 
i i it the a ‘ existence of a magnifying 
‘ contemporary knowledge of glass. From 
of Nineveh, a_ city destroyed : 
Gore BRB. C., has been recovered what 
i | he oldest known lens. It is 
ct ex and is of rock erystal. It is © 
quite round, measures 1.6 x 1.4 inches 
ixe ind is O02 inch thick Its re- 
fra e power is 10 diopters. This and 
her old lenses are, it seems, all of them 
‘ nvex cluss—thicker in the cen- 
un elsewhere Pliny and Seneca, 
f the fir Christian century, tell us 
effect that the Greeks and Romans 
ere well aware that a glass globe filled 
\ \ roduced a magnifying effect. 
i ! ; days, glass objects are 
é é Oy; ul ipplications are 
é familiar In fact, the number of 
‘ lense n actual, everyday use is Double 
em nd their manufacture has be- Convex 
en y considerable department of 
ndustrial activity Glass is used for 
len 1 our big refractive tele 
opes an) in the construction of stiil — 
| ‘ re lirrors used in certain 
it tele pes 
rhe 1 s for the supremacy of glass 
! 1 man icture are, some of them, obvious or 
n ly I wonderful transparency is one of these 
reusot it omogeneity is another rhen it may be 
molded or otherwise simply fashioned to approximate 
for! ind finished by grinding processes to an exact 
tude well-nigh inconceivable. 
The small tk es used in spectacles and eye-glasses 


ure made | Is iriety Those required for 
big and | elescopes and for similar instruments 
gt tly incrense t I if variation, both tn form 
nad uA Nay, optical matters, glass is not simply 
lus rhe . in fact, a big variety in the ma- 

terial itsell 
In gel il, optical glass falls into two classes—lime 
ind lead glass Che lime glass should, however, 


Leading types of lenses in use in some of our cameras and 


other optical goods 


qualities as high resistance to atmos- 
Moist air, because of its content of 


such further 
pheric influences. 


carbon dioxide, acts upon glass surfaces by way of 
reducing brilliancy and transparency. Glass exposed 


tarnished or cvated, 
near the surface is 


to the air becomes more or less 
and the alkaline content at and 
dissolved out, leaving silicic acid in the form of fine 
scales or flakes. These are naturally no longer glass. 

The | manufacturer can naturally have glass 
made to any specifications; but Nature herself hinders 
him. Lead and lime are so called because the 
one contains lead oxide and the other calcium oxide. 
Some silicate (as sand or quartz) and some such alkali 
as sodium, potassium or Glauber’s salt are used in 
both. Now, the silicic acid and calcium oxide 


optica 


glass 


more 


grees. The thickness of the sheets is 
Destecapie controlled by the amount of soft glass 
Concave that comes away with the long iron tube 
eowte) when the latter is withdrawn from the 
eniscus ® 

molten mass in the crucible. Uniform- 

ity of thickness is another matter and 

requires skill and experience on the 

part of the glass blower. 


Spectacle glass must naturally be clear. 

It must be uniform and must pos- 

sess such a degree of hardness as not to scratch. The 
resistance to air must be good. The fumes from con- 
centrated muriatic acid when applied to glass afford 
a recognized test for excellence of quality, especially 
with respect to air-resistance. With lead glass, the 
crucible is covered, for the reason that otherwise the 
contact of the furnace gases with the lead results in a 
discoloration of the glass. In general, modern glass 
furnaces are heated exclusively by gas, this gas be 


also 


ing made from coal, wood, or some other suitable 
material. If colors are desired, they are obtained by 


the addition of the proper metallic oxide to the molten 
mass. Cobalt oxide produces blue; chrome oxide, 


green; copper oxide, blue-green; but copper protoxide, 
(Continued on pege 114) 
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Learning by Seeing 
By George H. Dacy 


AKING practical application of the “Seeing is 

believing,” slogan, the Bureau of Commercial 
Economics, Washington, D. C.—the greatest distributor 
of educational motion picture film in the world—is, 
at present, rotating its film resources of 35,000,000 feet 
of negative contributed by thirty different countries 
so that the pictures are exhibited to 2,000,000 people 
every twenty-six days. The ramifications of this unique 
organ of education are now so numerous and world- 
wide that it is possible to provide all portions of the 
globe from the frigid Arctic Circle to the plains of 
Senegambia and the steppes of Russia through 3,600 
distributing cities with a change of “movie” film every 
week, supplied from over 100 film exchange centers 
operated by the organization. 

The Bureau of Commercial Economics is an altruistic 
association which utilizes the facilities and instrumen- 
talities of governments, manufacturers and educational 
institutions in the universal dissemination of useful in- 
formation by the graphic method of motion pictures 
which are always displayed to the audiences free of 
charge. The free “movie” shows are held at universi- 
ties, colleges, technical and agricultural schools, public 
libraries, state armories, community centers, state 
granges, settlement houses, missions, chambers of com- 
merce, boards of trade, rotary clubs, fraternal insti- 
tutions, welfare clubs, factories and wherever the peo- 
ple ure interested and crowds can be assembled. 
Thirty-six specially equipped motor trucks provided in 
each instance with a powerful projector, an electric 
generator, a field phonograph and a collapsible screen 
are operated in carrying the motion pictures to the 
rural communities both in America and foreign coun- 
tries. 

Educational films—supplied by industrial, scientific 
and commercial enterprises as well as by the rail- 
roads—which portray every conceivable operation from 
controling a forest fire to making an automobile, from 
manufacturing pins to building locomotives, are dis- 
tributed. Films are sent at regular intervals on dog 
sleds from Newfoundland to the Arctic Circle over a 
route which covers 2,100 miles. By means of portable 
projectors and small lighting generators, the Esquimos, 
lumber jacks, fishermen and prospectors of this north- 
land country are regularly entertained—often in the 
ice-built huts of the natives or the crude shelters of 
the whites—with motion pictures which bring the do- 
ings of the outside world to these pioneering peoples. 

Primitive carts drawn by oxen are used as the means 
of transportation in conveying the films and motion 
picture machines to the inland villages of the Dutch 
East Indies, while throughout the Orient the camel is 
occasionally harnessed as the beast of burden to carry 
the current events as depicted in pictures to the va- 
rious tribes and creeds of the desert. The Hindoos 
of India enjoy the same “movies” which delight the 
natives of Peru, Chili and Bolivia; these get the ap- 
plause of audiences of Inca and Hopi Indians as well 
as those of local assemblages in every state in the 
United States and every province in Canada. To Aus- 
tralia, South Africa, China, Japan, Russia, England, 
France, Italy, Denmark, Sweden, Norway and to every 
quarter of the earth where the motion pictures have 
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An ingenious arrangement of gimbal rings and heavily- 
weighted pendulum serves to keep the motion- 
picture camera on an even keel 


penetrated, the “teaching-by-eye” films of the Bureau 
of Commercial Economics are now disseminated. 

For a period of eighteen years, Dr. Francis Holley, 
formerly a builder of trans-continental railroads, was 
blind, due to paralysis of the optic nerve. During this 
time he traveled all over the world, visiting various 
eye specialists in hopes of regaining his vision. Ulti- 
mately he decided if ever his eyesight were restored 
that he would devote the balance of his life to making 
the world at large see things. Finally, by the use of 
high frequency electric current treatment, Dr. Hol- 
ley’s vision was restored, although as a consequence 
of the electrical treatments his lower limbs were paral- 
yzed. He has made good his vow to carry visual edu- 
cation to the masses, he being responsible for the or- 
ganization and success of the Bureau of Commercial 
Economics. 

Nearly a score of years ago, Dr. Holley conceived 
the plan of teaching industrial workers concerning 
complicated operations in their respective factories 
by the use of films. Under his direction the first edu- 
cational motion picture ever made was filmed in one 

(Continued on page 116) 
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Keeping the Camera on an Even Keel 
By J. E. D. Meador 
ESIGNED to overcome the effect of the camera 
tilting while taking motion pictures on a ship 
deck at sea, which makes the skyline appear to rise 
and fall, a device patterned after the marine 
has been constructed and employed by a motion pic 
company with excellent results 
The accompanying illustration clearly depicts the 
new idea. The camera resting on aluminum gimbals 
and, equipped with ball bearings, may be turned com 
pletely around without moving the triped. The } 
ure made of 1%-inch steel tubing, the lower ends be 
ing fitted with adjustable pointed tips. The pendulum, 
an iron ball, with auxiliary weights, suspended by 1 


inch pipe, measures 34 inches in length. The ball and 





weights aggregate 150 pounds. To facilitate carrying 
the ball has a cross pipe through it to serve as handles 


With camera loaded the complete outfit weighs about 
250 pounds, The tripod legs can be adjusted to give 
the camera an elevation of ten feet 

The gimbals were manufactured in New York from 
plans and embody several new ideas A severe test 
that included exposing several hundred feet of film, 
while the camera wus vigorously rocked, proved the 
device a success. The designer has taken steps to 
secure patents covering the most important improve- 
ments embodied. 


Telephoning in Cipher 

7¥ VERYONE probably has felt an uncomfortable fear, 
_4 at times, that a private conversation over the 
wire was being listened to by an unbidden and unwel 
come third party. Such listening in, i 
possible even on a private wire and many are the 
instances where information thus gained has figured in 
divorce courts, criminal cases, or the game of politics 
In time of war, of course, such betrayal of guarded 
secrets may become a matter of life or death Va 
rious methods have been employed 
leakage. One that has been recently made known is 
the invention of a young French physicist, M. Poirson, 
attached to the laboratory of General Ferrié 

When vibratory currents are interrupted audition is 
greatly interfered with. In making experiments sug 
gested by this fact, M. Poirson obtained surprising re 
sults. He found that if the current be interrupted 
with a frequency varying from 100 to 125 the voice is 
altered, becoming harsh and strident. When 125 to 170 
interruptions are produced one hears a little better 
With 210 to 270 interruptions the voice is once more 
greatly altered, but beginning with 299 interruptions 
communications are much better heard. These exper 
iments suggested to the investigator the idea of replac 
ing the interrupter by an inverter of the current 
Rapid inversions modify the harmonic composition of 
telephonic currents and currents thus deformed be 
come absolutely unintelligible over the telephone along 
the entire length of the line, producing upon the ear 
the impression of some weird unknown language. At 


in fact, is quite 


for preventing such 


the receiving end the telephonic currents thus inter- 
fered with are reéstablished in their normal order by 
inversions which are identical and synchronous with 
the former ones. The apparatus has been named t 
cryptophone.—By M. Tevis. 
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1. A movie outfit in the Arctic Circle that travels a circuit of 2100 miles. 2. A motor-truck picture show that was exhibited to 65,000 people in one evening at Washington, 
3. Interior of one of the motion-picture trucks, showing phonograph, generator and projecting machine 


The perambulating film that educates while it interests 
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Copyright, Morris Rosenfeld 
First race: “Resolute,”’ leading, carried away throat 
halyards and was towed home 


Start of first race. 


The America’s Cup Races 
Notes on the Contests for 1920 


By J. Bernard Walker 


Shamrock” has to carry the burden of a. seven- 
ninute handicap. The official measurements show that 
she has about 20 per cent more sail area—she pays 
ubout 5144 minutes for that. She is of a fuller form in 


more than half an inch overdraft, 


i half, more or less, of penalty 


the overhangs and is 
und another minute and ; 


s paid for these 

But, outside of the penalties imposed by the rule, 
there are others exacted by the inexorable laws of 
ture For the official measurements show “Sham- 
rock to be some six tons heavier than “Resolute” 
nd it takes but a glance at her profile and midsection 


total wetted surface is far greater than 
much as 15 per 


to see that her 
at of the 


ent 


stualler bout—possibly as 
ereiutel 

Now it 
that six 
und it 


skin 


amount of 
around a 
lurge amount of 
that 15 per 
witer. 


certain 
extra 


takes a power to carry 
thirty-mile 
power 


cent 


tous of weight 


tukes a to over- 
friction of 
with the 
think, that in addition to 
imposed by the 
handicap, 
elements 


ourse, 
come the excess of 
surface in contact 
the 
rule, the 
due to 
that 


So it will be clear, we 


seven minutes handicap 


Shamrock” carries «a self-imposed 


vreautel und wetted surface: ure 


design. 


weight 


nherent in the 


Since the extra weight of “Shamrock” is compara- 
tively negligible in its consumption of power, the 
question resolved itself into one of whether “Sham- 
rock's” big sail area could beat “Resolute’s” small 
wetted surface plus “Resolute’s” big time allowance. 

Thus far, the races that have been sailed indicate 
that in 30 miles of reaching “Shamrock” might save 
her time: that in 30 miles of running she would le 
beaten by two or three minutes; and that in 30 miles 
of windward work she would be beaten boat for boat 
by four minutes, or eleven minutes corrected time. 


close personal ob- 
the boats in three races which 
suiled at the writing; and it is 
to add that the weak point of the 
with “Resolute” is her 


estimates are based upon 


the 
present 


These 
servation of two 
have heen 
scurcely necessary 


challenger, in a comparison 


windward work. Whether close-handed, reaching or 
running, she foots faster: but when sheets are tight- 
ened in for a turn to windward, “Shamrock” does not 
point so high, and though she foots faster, she does 


net pull out far enough to compensate for the leeway. 


Whether the difference is due to a certain lack of 
balance in “Shamrock,” or whether the ocean swell 
which has been prevalent so far, and has caused her 
flat forward overhang to pound heavily and = throw 
her head off to leeward, is an open question, Probably 
she would show better windward work in a enlm sea. 

In the first race (15 miles to windward and return) 
the wind was fluky “Resolute,” however, demon- 
strated her superiority in windward work; but just 


before she reached the outer mark, her throat halyards 
parted, putting her out of the As 
ure considered by the Cup Committee to be a test of 


race. these races 


good construction as well as of speed, the first race 
went to “Shamrock IV.” 
In the second race (trinngular, 10 miles to the leg) 


Photograph taken from Committee Boat at one end of starting line 


the boats made a good fight of it in the light wind 
intil near the first mark Here “Shumrock” ran inte 
au calm, while “Resolute,” to windward, sailing in a 


favorable streak of wind, turned the mark and pulled 
lead of before “Shamrock” found 
breeze. enlled 


out a several miles 
the sume This 
the expiration of the time limit. 

The third attempt was a race. 
the weather berth, carried a_ better 
coupled with excellent handling by 
her around the first about 31, 
leud. In reaching to the mark she gained an- 
other 544 minutes, and she added one more minute in 
the ten-mile run, with spinnaker, to the finish, winning 
by 9 minutes 27 seconds actual and by 2 minutes and 
“6 seconds corrected time. 

In this race “Shamrock” showed herself to be 
fast in light weather with sheets started. 

The situation now looked rosy for Sir Thomas Lipton. 
“Resolute” must take three straight. If 
lost a race, the cup, after 69 years’ absence, would 
return to British waters. 

The four races, finished or attempted, had been sailed 
in light airs—it remained to see how the boats would 
compare in a good, steady, wholesail breeze. The op- 
portunity came on Wednesday, July 21, over a wind- 
ward and leeward course of 30 miles. The predictions 


race Wis off because of 
“Shamrock” having 
wind, and this, 
Mr. Burton, put 
mnark minutes in the 


second 


very 


To win, she 





of those who had witnessed the earlier races were 
fulfilled. “Resolute” pointed higher and “Sbhamrock’ 
(Continued on page 116) 
/ 











“Resolute” about to round second mark in triangular 
race, which was unfinished for want of wind 
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The Heavens in August, 1920 


The Mechanism of the Tides, and How Their Heights and Times Are Predicted 


V ANY of our readers who are living for the sum- 
4 miner, at least, beside salt water—as is the pres- 
ent writer—have doubtless been more or less careful 
observers of the tides and their phenomena. The 


main facts are so familiar to us that we hardly real- 
ize how remarkable they seemed the Greeks and 
the Romans. Accustomed only to the almost tideless 
waters of the Mediterranean, those travelers of classic 
times who went far afield the of the 
Persian Gulf or the English Channel were amazed to 
see the waters retreat, sometimes for miles, across the 
sundy or muddy flats, and return, a few hours later, to 
fill all the that they had left bare. They soon 
learned from the inhabitants of these coasts, and con- 
tirmed by their own observation, that these succes- 
sive high tides a little more than twelve hours 
upart, so that on each successive day the high water 


So as shores 


space 


came 


was about an hour later; that the low water came 
about half way between the high tides; that on and 
about the times of new and full moon the tides. rose 
unusually high, and fell exceptionally low; and that 


when the moon was in her first and last quarters they 
neither high nor fell low as usual. 

At about this point knowledge remained 
stationary for many centuries, through 
lack of any proper understanding of the 
cuuse which lay behind the strange 


rose so so 


change 


in the level of the sea. It was indeed 
clear that the moon must have something 
to do with the matter; but the nature of 
the connection necessarily remained un- 
known until Newton, by his discovery of 


the laws of gravitation and of mechanics, 
illuminated this very dark place. 


Everyone knows now, of course, that 
the tides are caused by the attraction of 
the moon upon the waters of the sea; and 
most of us know too that the efficient 
cause is not the whole attraction of the 
moon, but the difference between the fm 
moon's attraction upon the whole solid 4 
mass of the earth and on the water of any 3% 
given part of the sea. These two forces = 
are not equal in amount or parallel in iz 
direction; and hence there is usually a $ 
small differential effect, which tends to 


tilt the otherwise level surface of standing 


water, now in one direction and now in 
another. In a small circular pond of 
still water, the level would rise at the 
side nearest the moon, and fall corre- 
spondingly on the other side, provided 
the moon was above the horizon—other- 
wise it would be highest at the side op- 
posite the direction of the (invisible) 
moon, As the moon swung around the 
sky from east to west, the high tide on 
the edge of the pool would follow it. It 
would be highest when the moon was 45 - LR tp Aug. 7 
degrees above or below the horizon, and At 10 o'clock: Aug. 2 


would disappear when the moon was ris 
ing, setting, or directly overhead or un- 
It is not worth while, however, 
to look for such tides in a garden pool, 
for the greatest rise of the water in a 
pond 200 feet in diameter would be about one ten- 
thousandth part of an inch. By using long lines of pipe, 
buried in the ground and half full of water, Professor 
Michelson has succeeded in getting rid of the dis- 
turbances due to wind and weather, and measuring 
these changes in level with surprising accuracy. 


derneath 


Little Tides and Big Ones 

In a lake 200 miles across the tide would rise half 
an inch above the mean level and fall as low, giving a 
range of an inch. Tides of this sort have been detected 
in the Great Lakes by taking the average of readings 
of the water level on many days, at the theoretical 
time of high and low tide, and so eliminating the ef- 
fects of wind and weather, which quite overwhelm the 
minute tides on any given day, but “average out” in 
the mean of years of observation. In the land-locked 
like the Mediterranean the tides are of much 
the same nature, and have a range of but a few inches, 
except in a abnormal regions, 

In the great oceans the effects are larger and far 
more complicated. The oceans cover such large parts 
of the earth’s surface that the tidal forces acting on 


seas 


few 


o'clock: Aug : 


The hours given are in Standard Time 


By Professor Henry Norris Russell, Ph. D. 


different parts of them at the same time are quite 
different, and the continuous changes due to the rota 
tion of the earth add to the complications. Even so, 


the time and height of the tides might be predicted, if 
the ocean of uniform depth and regular 
shape; but they are actually so irregular in form and 
depth, and so much obstructed and cut up by continents 
and islands, that a complete mathematical discussion 
of the motions of their waters is hopeless. 


basins were 


This much, however, we know. The moon comes 
back to (approximately) the same position, as seen 
from any given spot on the earth’s surface, at regular 


intervals of 24 hours and 51 minutes, which may 
call lunar days. At any given part of the oceun, there- 
the tidal due to the moon repeat them- 
selves at this interval—running through their changes 
twice, once when the moon above the horizon and 
once when she is below. The rise and fall of the tides 


follow suit, and so the waters of the 


we 
fore, forces 


is 


must necessarily 


ocean will be set swinging, rising and falling twice in 
the interval of a lunar day. These oscillations are 
very similar in character to those that may be set up 


in a tub of water by raising one edge slightly at regu 


yozrsoy 


UIIYLION 


SOuthern Horizon 


At 9% o'clock: Aug. 29 
When local summer time is in effect 


12 o'clock on August 7, et 


NIGHT SKY: AUGUST AND SEPTEMBER 


must be made one hour later 


lar intervals, and, in the simple the water 


rises in some places und falls correspondingly in others 


us case, 


at the sume time. If the period of the “impressed 
force” is very nearly that in which the water would 
naturally swing back and forth from one side to the 
other—whether of the tub, or of the ocean if left to 
itself—a small impulse, often repeated, may build up 
a very cousiderable oscillation of the water. 

The tides therefore have a much greater range in 


some parts of the ocean than in others, and the time, 
well the height, of high water will vary from 
place to place; but the interval between successive high 
waters will be always exactly one-half of a lunar day 

The sun also gives rise to tidal but 


its great distance these are less than in the case of 


as as 


forces, owing To 


the 


moon and the corresponding solar tides are of smaller 
range. The interval between successive high waters 
for the solar tides is of course exactly twelve 


hours 


They will therefore alternately get in step w 

the lunar tides, reinforcing these, and out of 
step, partially counteracting them, The former 
of these effects will evidently occur at the time of 
new moon, when the sun and the moon are close to- 


At 9 o'clock 
At 8144 o'clock 


8 o'clock 


gether 


the 
when 
tide, 

these 


sane 


in th 


e 


direction, 


heavens 


an 


t will 


are 
also | 


buppen 


the solar tide has gained 


and 
times, therefore, we get the 


range: 


noch, 


The principal characteristics of the tide are 
plained. To make predictions for any give 
must find by observation at hou ol 
day (measured from the moon’s meridiun pas 
lunar tide is high and low, i how great is 
and also, by comparing the spring and e m 
what is the range of the solar tide and at w 
of the day it is high. We may then proceed t 
the tides in future for this port, and should 
good results, 

For example, the distance of ie 1M 
during the month, being five or si 16 ‘ 
than the average when she is in periges ul 
spondingly greater in apogee rhe dle 

varies inversely he cube. of 
tance, and so goes fully fifts 
on each side of the eat being 
ut perigee Vhe eight i 
tide changes correspondingly, 
time of high tide is also influen 
the lunar days ure louger than 
age when she is it erigee al 
fastest in the sky id e sh 
apogee. These in be re 
by superposing i unifor 
tide of the average rang n 
oscillation alse | i ‘ ie 
period a little longer than th 
that it gets into step with 
reinforces it every f 
to perigee, and is o ‘ step wi 
diminishes its influence hali-w 
when the moon is i t 
Again, the t hig it ) 
day are not alwa eu 1} igh 
low tides equally low he re 
this is that when t or « 
far north or south the cele 
tor, his altitude above the ‘ 
given hour of the day wil 
sume as his depression below the 
the COrrespois ph our 
The tidal force in the two case 
nearly in the same direction, w 
equal in am nd e high -w 
be higher that he other kxa 
lar effects occu 1 cus 
und we have a “diurnal equal 
tides This ma be represents 
“gt 14 bining with the principal sola 
Sept. 2 period half a day, a subsidiary t 
riod a whole day, f ex 
they always high at the of on 
semi-diurnal high nereas 
and low at the time of the oth 
ing that one. The } ir tides a 
in the same way And to account full or 
changes in the tidal forces, a good man 
minor oscillations must be d ost of 
ever, small. 

If the height of the tide h lene ‘ 
given port, at regular tervals-—preferably eve 
by some automatic gage—for a ye or 80, . 
to disentangle from the record 
gurding the heights and pl eu 
twenty or thirty minor tides (« ra t 
exact uniformity), whose co i ” enré 
ictual s on By ileulat he 
these tide ind dding i 
of the tides can be pred or é id 
surprising rac This wou he | 
f it shoul be attempted num hy 
done me ‘ ! ery vel 
machine which only requires bye 
s n order to run off a curve on 
which shows the whole course of tt 1¢ 
Such a machine is used by the C 
paring the tide tables which 
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Conducted by H. E. HOWE, Chemical Engineer 











R’ SULTS frem a series of experiments undertaken 
e Forest Products Laboratory under the aus 


of the Arn ind Navy have now been made vub 
d the « ei lue, which has been developed 
r airplane construction, should find rather 
ij if in industry It has been determined 
f nialce le, sometimes used to coagulate casein, 

pect { in rendering the product less soluble 

\) iseins, If reasonably pure, can be made into satis 
ory glues, using the same formula but varying the 
nt f mo re The most essential constituent 

sein to produce the water-resisting glue de 

lime, but the purity of the lime is not a deter 
f It is desirable, however, to use lime 

I ni il “ d nm ¢ iploying new ruw m 
terials. tests « the vater-resistant qualities of the 

ue produced uld be conducted 

Casein is combined in its natural state with lime, 
rom which it is freed by precipitation from milk, 
mmed milk being the best source. The casein is not 
oluble in water, but is made into a paste with a solu- 


1 of caust ilkali, and when the mixture dries, it is 
nseluble in water Proof of the value of casein glue, 
vell as animal, vegetable and blood albumen glues, 


subjecting samples to the section 
ind castor oil for twenty weeks, 
mration of the plies wis evident 

this Tech 


Products 


raseline, engine oil, 


Complete nformatior ol subject in the 


ical Notes of the Forest Luboratory 


Ang-Khak 
Typ KHAK is a red rice which is the source of a 
4 


common vegetable color used in Chinese food 


products. The color produced by certain strains of 
nold, which spreads throughout specially treated 
rice kernels The same fungus has been found in 
American orn, in silage, and is accountable for 
freckled” salt fish Che finished Ang-khak is compesed 
‘ lea it s of a dark red color, which may be 
ensily reduced i fine, soft, red powder. The mold 
mist be gr n under controlled conditions, with par- 
lat enth to water content, which, if incorrect, 

i! produce a grain which splits into fragments rather 
an breaking down to a powder, It is necessary to se- 
ect proper strains of the mold, monascus purpureus. 


Tunnel Atmosphere 
= HE Bureau of Standards has been requested by the 
New York and New Jersey Vehicular Tunnel Com- 


mission to undertake an investigation of the atmos- 
pheric condition which would be likely te exist in 

ich a tunnel projected to connect Manhattan 
Island with New Jersey In this study particular ac 
count must be taken of the exhaust gases from motor 


vehicles, in which, as is well known, carbon monoxide 


s to be found. Road tests have been begun with sume 
eighty motor vehicles of different classes, and the re- 
ults obtuined from these tests differ somewhat from 
the block tests which have heretofore been conducted. 


future a series of chamber tests on human 
and will be 
represent cross sections of the tunnel as it 
Inasmuch as there are similar tun- 
onsideration for other cities, the work in 


In the near 


ibjects will be started these chambers 
designed to 

now designed 
nels ndet 
tion assumes increased 


importance, 


Empire Cotton Growing 
! will be enlightering to those interested in cotton 
I to follow the efforts of the British Empire Cotton 
Growing Committee in increasing the supply of 
The 
within the British Empire both the quan- 


suita- 


fiber committee is of the 


ble grades of cotton 


opinion that 


tity and quality of cotton required can be produced, 
nd it is teward Egypt and the Sudan that they look 
for the most immediate large increase in the produc- 
tion of cotton The African continent is looked upon as 


considerable area can 
large must be ex- 
drainage, railways, water-ways, 
rhere is alse need for greatly in- 
agricultural specialists and govern- 
upply, as well as of measures to 
At this time, when the possibility 
American Institute for Cotton Re- 
consideration, it is well to note that 


before any 
cultivation, 


most promising, but 


be brought into sums 


pended on frrigation, 
and harbors 


staffs of 


ment control of seed s 


roads, 
re sed 
ombat insect pests 
of establishing an 


search is under 


the Empire Cotton Growing Committee places a central 





relating to cotton 
their first recom- 


which all the sciences 
may be 


nstitute, in 
growing studied, as one of 
mendations, 

It may be that the time has come when much of the 
tropical and semi-tropical land may be brought under 
cultivation, for whereas this development could not 
go forward when the horse had to be depended upon as 
the only power for cultivation, the condition is changed 
by the advent of the modern tractor. The motor is 
also capable of bringing the crop to the avenues of 
travel, and in all of these agencies for the spread of 
civilization and increased production, chemistry has 
played an important part 


Specifications for Basic Su'fate White Lead 
jureau of Standards hus 


C IRCULAR No. 85 of the 
been issued, being a specification for sul- 


basic 


fate white lead, prepared by the inter-departmental 
Committee on Paint Specification Standardization. 
With the various departments interested there were 
associated representatives of the Paint Manufactur- 


ers’ Association of the United States, and prior to the 
publication of the specifications, a number of paint and 
varnish makers, including all of the large manufac- 
turers of white lead, were asked to comment upon the 
poposed requirements. 

The specification gives chemical and physical re- 
quirements of dry basic sulfate white lead and basic 
sulfate white lead ground to a paste in linseed oil. 
Methods of sampling and methods of testing both dry 
pigment and the paste are part of the specification. 


Energy Requirements 


WEEKLY news letter of the U. S. Department of 
 * Agriculture states that a family, consisting of a 
father, mother, and three children requires approxi- 
mately 12,000 calories per day, and that the diet is 
balanced by considering 120 units of 100 calories 
each. On this basis, fruits and vegetables should sup- 
ply 24 units; milk, and meat, 36; cereals and 
legumes, 30; sugar starchy foods, 12; fats and 
fatty foods, 18. 


best 


eggs 


and 


Desiccated Vegetables 


lt. HAWK, of the Jefferson Medical College, points 

out that when desiccated vegetables are immersed 
in water for a few hours they assume a form very 
closely approaching that of the fresh vegetable, and 
that if this rehydrated material be removed from the 
water and left at room temperature for 24 to 36 hours 
it returns to approximately the same anhydrous state 
as before being freshened. This is an entirely different 
behavior from that observed in fresh vegetables, and 
the conclusion is reached that there must be a struc- 
tural difference. The failure of the re-hydrated prod- 
uct to retain its water may be due to the change in 
the colloids of the vegetable cells, with an accompany- 
ing decrease in their power to hold water. The de- 
crease in the inhibition power of the colloids might be 
due to the removal of mineral salts from the vegetable 
during soaking in water. These experiments have no 
reference to nutritive values. 


Physical and Chemical Properties of Copper 
T a recent meeting of the American Institute of 
Mining and Metallurgical Engineers there was a 
discussion of the relationship between the physical and 
chemical properties of copper, particularly with refer- 
ence to the indication of chemical composition which 
certain physical characteristics indicate. Thus the ap- 
pearance of the surface of the copper when cooled is 
termed its “pitch,” which is the general contour of the 
surface of the shape, and this may vary from concave 
to convex. When the surface is concave, it is called 
au low pitch, and a convex surface is a high or tough 
pitch. A level surface is called a flat pitch. In the 
trade they go further and designate as the “set” the 
detailed appearance of the surface, that is, wave-like 
structure, and high pitch copper is usually described in 
If the set is very close and even, the 
copper content is about 99.95 per cent, and this same 
close set cannot be produced on a shape of low pitch. 
Good electrolytic copper should have the following 
analysis, approximately: copper, 99.95; silver, 0.001 ; 
oxygen, 0.089; sulfur, 0.003; arsenic, 0.0015; antimony, 
0.0020; nickel, 0.0015; iron, 0.0025; lead and bismuth, 
nil; selenium and tellurium, trace. 


terms of the set. 


The Service of the _ nem 


A Department Devoted to Progress in the Field of Applied Chemistry 





July 31, 1920 






Standard Materials 
HE verification of analytical methods, the stand- 
ardization of calorimetric work, and the determi- 


nation of melting-points and similar scientific work 
depend very largely upon standard materials. For 
some time the Bureau of Standards has made a prac- 
tice of supplying many thousands of samples annually, 
embracing iron, steels, ores, and organic compounds, 
upon which a great deal of work has been done, und 
with each a certificate was furnished for the guidance 
of those who depend upon them for their standards. 
This work has been made possible by appropriations, 
but the sale of samples has returned to the United 
States Treasury a larger sum than it has cost. 

We have then a unique case, in that the work, besides 
being of fundamental importance to industries and 
educational institutions, is also self-supporting. It 
has been somewhat of a shock, therefore, to note that 
the House Committee on Appropriations has failed to 
provide any money for continuing this work, whereas a 
somewhat larger sum had been requested in order to 
extend this important activity. The failure to make 
suitable provision must be due to a lack of apprecia- 
tion as to what these standard materials mean to in- 
dustry, and it is hoped that active steps can be taken 
to insure the restoration of the item in question. 


Ceramics 
URING the recent meeting of the American 
Ceramic Society 131 papers were presented and 
many of these report results of scientific studies on the 
several problems peculiar to the various divisions of 
the Society. The field embraces enamels, glass, refrac- 
tories, terra cotta, white ware, porcelain and kilns. 

The point was made in some of the discussions that 
the day when scientific work was unappreciated in the 
industry is rapidly passing, and those with foresight 
have already set up their own scientific organizations. 
There are a number of problems, however, so funda- 
mental that it seems worth while to attack them 
through some coéperative effort. The Glass Division 
passed a resolution to appoint a committee which will 
codperate with the National Research Council, Division 
of Research Extension, for the purpose of canvassing 
the field. This committee will consider first, the prob- 
lems which are suitable for such a study, choosing from 
the number a few to comprise the initial program; 
second, the facilities available for the work; third, the 
personnel having suitable training and experience; and 
fourth, a proper plan for financing the undertaking. 

A Glass Research Association has already been 
formed in Great Britain and work there has actually 
been done. It is hoped that the movement which has 
started here will make rapid headway. 


Forging Iron-Nickel Alloys 

T has been established that pure iron-nickel alloys 

do not forge satisfactorily at ordinary forging tem- 
peratures, and at the Westinghouse Research Labora- 
tory an investigation has been under way to determine 
what treatment would make such alloys more readily 
forgeable. It has been found that aluminum, chromium, 
magnesium, and silicon have scarcely any effect, but 
that in amounts of two per cent of the lesser constit- 
uents, mangunese or titanium imparts the desired char- 
acteristics and makes the alloys forgeable. 

It is believed that these elements have the ability to 
strengthen the amorphous inter-crystalline material 
to the point where it possesses greater strength than 
the crystals. 


Coals for By-Product Coking 


HILE the chemist can make an accurate analysis 

of coal, it is not generally understood that such 
analyses cannot give results in terms of by-products 
from gas or coking operations. The chemist determines 
the elements which, under suitable conditions, combine 
to form ammonia, benzene, toluene, tar, etc., but he 
does not separate the coal into these substances. The 
amount of these by-products which will be produced de- 
pends upon many conditions, and indeed more upon the 
operation of the plant than upon the character of the 
coal, It is necessary to coke coal under commercial 
conditions and even a small-scale plant can do no more 
than indicate the possibilities so far as our present 
knowledge is concerned. In all this work the labora- 
tory and semi-commercial-scale plant is a very valua- 
ble guide, but the limitations must be recognized. 
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Dishes are washed in the sink by means 
of this washing device 


A Dishwashing Machine Right 
in the Sink 

AN electric dishwashing machine 

which is built right in a porcelain 
enamel sink is a late product of a Chi- 
cago manufacturer. Power for washing 
dishes in this machine is derived from 
two perpendicular reels which throw 
the water with a tremendous force to 


the center of the bowl. The boiling 
water passes between every dish and 


flows off through the drain pipes. The 
dishes are placed in the machine in a 
permanent position and are not in mo- 
tion during washing operations. 

Any light socket or wall outlet will 
furnish the power to operate the 4-hp. 
motor used with the combination 
machine. 


Locking the Shoes Outside the 
Hotel Bedroom 
HE thief, so it always 
with us, no matter whether it be in 
the taking of automobiles, boats, jewel- 
ry, clothes or even shoes. Just now it 
is shoes in which we are immediately 
interested. 

The practice in most Continental ho- 
tels is to place one’s shoes outside the 
hotel bedroom door, in order that the 
hbootblacks may clean and polish the 


seems, is 

















Pushing down the U-shaped member 
locks the shoes in place 
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shoes and return them by the next 
morning. But with the greatly increased 
price of shoes it seems that a new form 
of petty stealing has come into practice, 
namely, stealing shoes. So serious has 
this threat become that an English in- 
ventor has worked out an _ ingenious 
form of lock which appears in the ac- 
companying illustration. It consists of 
a U-shaped member whose legs are 
pressed down into a pair of shoes to be 
locked in place. In this manner shoes 
may be locked outside the bedroom door 
with full assurance that they will not 
be stolen by the petty thieves engaging 
in shoe stealing. 


Speeding Up the Camphor Harvest 

OWN in Florida and other Gulf 

States the camphor trees are culti- 
vated in rows much the same as any 
other crop. Tillage is comparatively 
easy, but in harvesting the leaves and 
twigs the job becomes a tedious and 
expensive operation. 

Heretofore the camphor-making ma- 
terial has been clipped from the tree 
by hand, which costly procedure doubt- 
responsible for the advancing 
price of the product. But again the 
American inventor has come to the res- 
cue in this all-important matter of re- 
ducing the high cost of production; this 
time it is the inventive skill of a spe- 
cialist in the Bureau of Plant Industry, 


less is 





fields have already been created in Um- 
bria, Puglie, Tuscany, and the liberated 
Provinces. At the same time, the Min- 
instry of War will turn over the large 
quantities of available explosives at 
favorable prices. 
Gluing Mandolin Backs by 
Machine 
NEW time, space and labor saving 
automatic drying and gluing ma- 
chine has been inverted by the fore- 
man in one of the largest manufactories 
of musical string instruments in the 
United States, located at Jersey City, N. 
J. This new machine, as can be seen here- 
with illustrated, enables the operator to 
glue and dry hundreds of mandolin and 
guitar backs in a short time. Ordinari- 
ly a mandolin or guitar back is glued 
and put in a device which holds the two 
pieces together under pressure, and then 
placed on the floor to dry. Hundreds 
of these upon a floor, especially in a 
factory, take up lots of room and take 
up many an extra hour with operatives 
who are being paid for their time. With 
the invention of this new machine a 
general saving is made by the firm. 
The machine is operated in the follow- 
ing manner: Place a glued back on one 
of the racks, which are found on the re- 
volving wheel or machine. When the 
rack reaches you for the second 
time the back is both dried and glued 

















Hand work in harvesting camphor-making materials is done away with by this 
recently-introduced harvester 


U. S. Department of Agriculture, that 
is responsible for a machine which 
strips the camphor trees of their leaves 
and small branches without injury to 
the limbs or impairment of the pro- 
ductive capacity of the trees. The ma- 
chine, which is shown in the accompany- 
ing illustration, carries its own gasoline 
engine. As it is drawn between the 
rows of camphor trees, its cutting knife 
cuts off the leaves and small branches. 


War’s Explosives and Italy’s 
Agriculture 

TITH a view to disposing of the 
V ‘ surplus supply of explosives and 
ut the sume time benefiting agriculture, 
many experiments have been conducted 
by the Italian Ministry of War in 
connection with the breaking of ground. 
The results have been so satisfactory 
that it has now been determined to 
proceed to the practical use of explo- 
sives in agriculture on a large scale. In 
addition to preparing the land for cul- 
tivation, it is claimed that the use of 
certain explosives not only destroys 
parasites but also to a certain extent 
reduces the necessity for fertilization. 
It is proposed to establish in all dis- 
tricts of Italy demonstration _ fields 
where trials of the system which has 
been adopted will be carried out; such 


thoroughly. Then you are in a_ posi- 
tion to put on another mandolin or 


guitar back for drying and gluing. 


A Turkish Bath for Milady’s Hair 
T may be that one of the aftermaths 
of war is a most strenuous effort on 
the part of the fair sex to appear at its 
best. Those who are blessed with nat- 
ural beauty seem to strive in every way 
to exploit their charms to the utmost, 
while those not so blessed strive a hun- 
dred-fold more energetically to acquire 
beauty in every possible manner. 
However all that may be, the fact re- 
mains that inventors have been work- 
ing on the problem of beauty with more 
than usual vigor. Numerous beautify- 
ing devices have been patented since the 


ending of hostilities, and more keep 
coming along week by week. All of 


which, to be sure, presages a genuine 
demand for such devices. The Turkish 
bath arrangement shown in the accom- 
panying illustration is one of the latest 
devices along this line. It 
a canvas hood, electric 
steam-producing arrangement When 
the device is placed on the head and 
the current turned on, the hair of the 
patient is treated to a steam bath which, 
so we are told, is conducive to a wealth 
of beautiful hair. 


consists of 


heater, and 




















This machine serves to glue hundreds 
of mandolins in a short time 


Peat Fiber and the Textile 
Industry 

NWEDISH efforts to 
w fiber as a 
textile industry naught 
for the moment. It is the consensus of 
opinion that the prices. for 
the fiber from peut must 
nomical before it ever 
general use, 
mark and the other at Partille, 
Goteborg, Sweden, both established dur 
ing the war for the purpose of utiiizin; 
pear fiber, have had to close their doors 
in recognition of this fact. 

The experts appointed 
the investigation 
labors, and, among other things, found 

(1) Good 
‘shoddy" can be manufactued and san 
ples were demonstrated, but 

(2) The Swedish peat 
produce only 100 kilos of fibe 
per day, which is not sufficient for com 
mercial purposes. 

(3) The 
taining the fibers are 


introduce peut 
substitute article in the 

huve come to 
extracting 
be eco 


1nOst 


will come into 
Two factories, one in Den 


heiut 


to take 


have completed their 


textiles of peat fiber and 


nosses can 
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methods so far used in ob 


too expensive 




















This electrically-operated device treats 
the patient’s hair to a Turkish bath 














Holds tight in tight 
places 


When rolling down hill like 
an avalanche you don’t have to 
take everything with you as 


you go. 
For Garco will hold your car in 
check whenever and wherever the 


occasion demands. 
know, Garco is noted 
ey ma qualities, 
the handshake 


Among those who 
for its strength 
And it has a 


grip like of Samson. 


There’s a Garco dealer nearby. 
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ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity We produce al! grades at our world famous 
BELL ASBESTOS MINES in Canada. We also carry 
Abres, spin yar weave cloths, and make all sorts o1 





fisbestos products 


For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
CEPT. S-1 
AMBLER, PENNA, U.S. A. 

_ Owners of the world's largest Asbestos Mines | 
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STILLS, m ~ entirely of heavy copper, 
$30.00 and $50.00 


WATE 


ne four gallon capacit a. iced 


respectively Shipped prepaid by express or parcel 
post the same day we receive your order. Ideal for 
distilling water for automobile batteries, industrial 
uses, and drinking purposes References: U.S. Nat'l 


Bank or Kradst 
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Our Future Oil Supply 
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Continued from page 102 


barrels of oil a day settled production, 
more than our famous fields of Ranger, 
Desdemona and Cushing combined, with 
| their thousands of wells Against them 
all stands the peerless Cerro Azul No, 4 
alone, with its depth of but 1,752 feet, and 
proudly outmatches not wells or even 
single pools, but groups of fields instead, 
keeping up an output which they can only 
maintain by means of the constant addi 
tion of new wells. During the first week 
vhen it came in that one well alone 


sixth as much oil as 
United States 


produced about one 
ill the 
gether 

Phen comes the 
the 
which 
SSO) 


wells in the 


with its 
8.0000,.000) 


Juan Casiano, 
present of 


still is 


output to ove! 
producing at 
barrels a day through 
and the Portrero del 
which produced 100,000,000 barrels 
wus drowned out by salt 
It flowed 46,000 barrels a day for veurs 

it greater output than the entire Healdton 
field of Oklahoma—the « being de 
fective, and great 
through the ground for a 
Truly, Nature 


marrels and 
the rate of 
i dumaged valve, 
Llano 


before it waiter. 


using 
coming up 
radius of half 
kind to 


seepuges 


a mile has been 
Mexico! 

A tlood of oil like that set forth in 
figures is hard to comprehend, and 
when translated 


still bewildering 


into dollars and cents 


more 
These wells are by no means alone 
Chere are others that stand out as giants 
among the wells of the world. Two were 
brought in a short time ago with an initial 
or flush production of between 60,000 
80,000 barrels a day, the lat 
creat 
well 


almost as 
lurgest field the 
pool of 


ter having a production 


as America’s 


known Burkburnett Texas; 


dozens of others run as high as many of 


our smaller = fields Indeed, a report 
places a recent daily output of three 
hundred and five Mexican wells at 1,925,- 
233 barrels, or 6312 barrels per well! 


An average of 200 barrels a well for an 
field is regarded as exceptional on 
this side of the Rio Grande. Mexico's to- 
tal supply comes from but little over 300 
producing wells, which have only been 
irregularly ; and yet these with their 
partial output produce annually the equal 
wells here, or approximately 
one-sixth as much oil as the over 225,000 


entire 


wells in this country. 

The Mexican fields are divided into 
three districts or zones. The heavy crude 
oil is produced in the “Northern Field,” 


Tampico, and comprises the 
‘opila fields, of which 
Panuco is the most prolific and Ebano 
the the first gusher in Mexico. 
The oil is from 8 to 15 (Beaumé) 


lying west of 
Ebano, Panuco and 1 


scene oft 


gravity. 

The “Southern 
district, begins at 
south of Tampico, 
the south of the 


Field,” or the light oil 
Tepetante, about 72 
and extends 36 
Tuxpam River. 
about 22 (Beaumé) gravity. 
that the famous oil bearing 
honey-combed limestone is 
meountered, which is stated to have a 
pn saat of one or more miles, and which 
accounts for the wonderful capacity of 
the wells. This field was opened in 1910 
with the great Juan Casiano and Por- 
trero del Llano wells previously described. 

The third zone is still farther south on 
the Isthmus of Tehuantepec, and is 
known as the “Isthmus” or “Tehuantepec” 
field. While the production at present is 
not as great as that of the others, the oil 
is of much higher quality, about 37 
tenaumé, and vast stretches of 
oil territory in Tabasco, Campeche, 
catan, Chiapas and Quintana Roo 
not even been prospected. It is in 
field that the Pearsons of London 
their well known Salat well, and 
their refinery at Minatitlan. 


miles 
miles to 
The oil is 
It is 
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Yu- 
have 
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These three districts form the produc- 
starting with 
and in- 

south. | 


Mexico today- 
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north 
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and } cubles containing only 80 pounds of copper 


probable | 


AMERICAN 


The west or Pacific coast has not yet 
been developed for oil but portions of it 
look most encouraging, especially 
of the Pacific littoral of lower California, 
which the Mexican official reports desig- 
nate as a petroleum-bearing region. Oil 
outcroppings found there in 
places and the geological formations give 
most favorable The large com- 


are 


promise. 


parts | 


| oratory. 


several | 


panies are reported to have acquired huge 
} 


and = geologists 
the greatest deposits 


there. 


this section 


some of 


domains in 
claim that 
will be uncovered 
In the which the 
never 
exceptional 
people, or other than 
from the govern- 
that he heen 
times, 


eighteen 
writer has known 
encountered anything 
from her 
consideration 
the fact 
trying 


years in 
Mexico he 
but 


has 


courtesy 
utmost 
nent 
there in 

Verily, Mexico is a land of riches. Na- 
ture has given her every available cli- 
mate, elevation and geographical and to 
pographical formation—a_ soil that in 
places is a marvel of production, fisheries 
of great richness, mines that produce 
gold, copper, antimony, ete., and for years 
contributed one-half of the world’s sup- 
ply of silver—and below lie the 
petroleum, which today 


despite has 


ost 


vast res- 


ervoirs of have 


hardly been tapped and the possibilities 
of which have not even been explored. 
These fields now bid fair to see a cam- 


paign of development that will again star- 
tle the world and that will add untold 
millions to its wealth. 


Scrapping Good Machinery for 
Better Service 
(Continued from page 103) 

cable and cables laid 

1916 contained circuits having 

copper per mile. Today 


wires in a single 
us late as 
320 pounds of 
used with better re- 
sults. At time cables which 
were useful only for very short distances 
have been improved so that now conver- 
ure regularly carried on over a 
thousand miles of cable. New inventions 
make it possible to talk from New York 
to San Francisco by cable with no more 
difficulty than was experienced only a 
few years ago in talking from New York 
to Boston on overhead wires. The pres- 
ent advantage of cables over wires is so 
obvious that this replacement is taking 
place all over the country just as fast as 
the new equipment can be manufactured. 


per mile are being 


the same 


sutions 


It is estimated that the saving to one 
company from this single change, ten 
years hence will amount to $5,000,000 a 
year! 


improvements in 
connec- 


Of course these two 


telephone service—the automatic 


tion and the cable—are largely an appa- 
ratus with which the average subscriber 
does not come in contact and about 


which he does not bother. But within the 


memory of nearly all of us, the telephone 
instrument itself has been replaced sev- 
eral times. It wasn’t so long ago that 


we were talking into great cumbersome 
battery phones that hung on the wall, and 


were calling “central” by cranking a lit- 
tle magneto. This has evolved into the 
convenient desk phone of today. Each 


replacement has meant the expenditure of 
millions of dollars and the saving of 
many other millions. 

Today there is a great engineering lab- 
oratory in New York employing 3,125 
men and women, which has as its sole 
purpose the improvement of telephones 
and telephone systems. 
year this laboratory has actually 
cuted work on more than five 
improvements in the telephone art. All 
of these promise advances in the interest 
of service or economy. Many 
reached the point where success is as- 
sured. Others will require many years 
of development before any practical re- 
sults can be seen. Some of them look so 
visionary and unpractiecal that it seems 
4 waste of money and time to carry them 
further. Yet thousands of dollars are 


| distinguished 


| commercially 
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spent on such things annually in this lab- 
And it pays! 

It must not be inferred that the lab- 
oratories which are responsible for great 
advances in public service are an invent- 
or’s paradise or that every new invention 
wins instant recognition from a wizardly 
set of directors. The men who direct 
these laboratories are serious-minded sci- 
entists and engineers, who arrive at their 


conclusions after most thorough study 
and experiment. There is nothing hap- 
hazard about it and when a great ad- 
vance is ready for practical application 
it has been calculated beforehand just 
what the saving will be and it has already 
been demonstrated on a small seale, 


That is why it pays. 
The Romance of Invention—XV 
(Continued from page 104) 


fessor Michelson, one of the greatest liv- 
ing authorities on such matters, happened 
along in time to express his interest and 
declare their genuineness to the discom- 
fiture of Mr. Ives’s critics. 

Mr. Ives has been responsible for so 


many oddities light, color and picture 
that a catalog would be almost weari- 
some. But it would be criminal to neg- 


lect to mention the binocular microscope 
which can be used with high powers as 
well as low, and for stereoscopic photomi- 
crography under high powers Mr. Ives 
has made stereograms of small diatoms 
which, when viewed in a_ stereoscope, 
have the appearance of richly carved cut 
glass dishes. Any microscopist who has 
first found, then resolved, and finally 
studied these diatoms, famous test objects 
for fine lenses, will appreciate that a de- 
vice which will make steographic photo- 
graphs of them through an oil immersion 
one-twelfth at 1,700 diameters is worth 
mentioning here! 

Mr. Ives was born in Litchfield, Con- 
necticut, where his father first had a 
farm and then conducted a store. The 
young Ives started as a farmer boy und a 
store keeper. While in the store he took 
up amateur printing and at the age of 16 
was a journeyman printer and amateur 
photographer by the old wet plate process 
of that day. He made his first camera 
out of a cigar box and spectacle lens and 
made negatives with it. He then 
went to Ithaca and there, as a lad of nine- 
teen, applied to Professor Anthony for 
the job of photographer in the University 
photographie laboratory. The learned 
professor would have none of him at first 
on account of youth and inexperience, but 
Ives persevered until he was allowed to 
try, probably as the easiest way of getting 
rid of him. He stayed four years be- 
cause, as Professor Anthony said, before 
he came they had never been able to get 
such good work done, 

During this time Mr. Ives endeavored 
to learn wood engraving, but without 
It was to substi- 
tute for the engraver’s “V-shaped tool,” a 
“V-shaped graver of light” that he went 
to work, the result being the familiar 
half-tone process. Worked out first as a 
photomechanical process and introduced 
in February, 1881, in 1885 
and 1886, the present-day half-tone screen 


good 


success. 


| system was developed from it and that 


During the past | 
prose- | 
hundred | 


have | 





process given the world which made the 
modern illustrated paper possible and 
revolutionized the printing industry. In- 
cidentally, it may be mentioned that Mr. 
Ives has in his files a patent applied for 
in 1891 for the type of intaglio printing 
plate used in the present system of ro- 
tary photogravure, which illustrates in 
brown ink our familiar Sunday supple- 
ments. 

Following the half-tone process, the 
three-color process was Mr. Ives’s work, 
and to his genius and knowledge of optics 
we owe that wonderful art by which col- 
nearly natural as pigments can 
accomplish can be laid on paper by the 
printing press in thousands, even millions, 
of copies in a short time. 


(Continued on page 114) 
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Muffie type heat 
treating furnace 





Electrically heated 
oil tempering bath 
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A Furnace that can’t get too hot 





Perhaps the surest proof that electric heat has graduated 
from the experimental class is the use of 1,000,000 kilowatts 
for industrial applications 








VAs Banaras human life depends on pieces of steel for safety and strength, asin 
axles, wheels, gears and many other parts of machinery, the heat treating of 
those steel forgings or castings is all-important. Too much heat is just as bad as too 
little, and a few degrees either way is enough to make the steel unfit for its purpose. 


Since accuracy of temperature is so vital 
in heat treating, the electric furnace far 
surpasses any other form of heat, because 
its control is absolute and its results are 
constant, day after day. If a certain tem- 
perature is required, the electric furnace 
will not only maintain that exact temper- 
ature for any given time, but will distrib- 
ute the heat evenly in every part of the 
furnace, so that the product to be treated 
will receive the same amount of heat from 
all sides, top and bottom. This is all done 
automatically, with one man controlling 
several furnaces. 


Improved working conditions, such as 
absence of noise and excessive heat, 
perfect cleanliness, and simplicity of 
operation tend to make happier workers 
and better work. Production is increased 
and costs decreased through more uni- 
form results, minimum amount of re- 


working, and less distortion of forgings. 


G-E electric heating equipments are made 
for furnaces of various sizes, for temper- 
atures up to 1800° F., and are being used 
for heat treating, annealing, carburizing, 
and hardening metals, in many industries, 


While equipping furnaces constitutes a 
large part of the General Electric Com- 
pany’s share in the development of elec- 
tric heat, there are many G-E heating 
devices for other purposes. From the 
miniature cartridge unit which heats o 
soldering iron, to the monstrous oven 
which bakes enamel on automobile bodies, 
electric heat has established itself firmly, 
and has exceeded the fondest hopes cf its 
most ardent exponent. 

The facts and figures gathered from hun- 
dreds of G-E installations are availabic 
to anyone who has an industrial heating 
problem, simple or complex. 


General@eElectric 
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Schenectady, NY. 
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device is used in this connection. The 
long iron rod is retained. It is bent, ; 
however, at right angles on the end, and 
this arm dips down into a clay vessel of 


cylindrical form. The bottom is closed, 
ey OU have seen the average garage OF | cessful process in commercial practice “a that the vessel floats deeply in oe 
service station. Wide floors; good) His inventions also include a color meter| molten glass. By manipulating the rod, 


light close to the windows but al- “a device for measuring color and tints} the vessel is made to do the stirring in- 
° rnost none elsewhere; constant recourse to) Which has the possibility of more than/ steaq of the rod itself. When the viscid 
P endid ; . ;.| one million variations, and of hundreds} , ; 


| The Romance of Invention—XV rod in contact with the glass. A curious 
(Continued from page 112) 

Mr. Ives, while freely crediting to an- 

other the principles of panchromatic pho- 
tography, was the first to realize a suc- 


drop lights and extension cords for repair Boer orellighe pomnaiapseier ne ce condition is reached, the mass is permit- 
work: the air often cloudy with smoke. * ae ee of any ag cages Any seen ted to solidify. Ordinarily, the crucible 
‘i : . can be matched to the eye and expresse¢ is sealed and left in the oven, the two to 
ervice This service station is different! Although in simple numerical terms. cool off together. After solidification, the 
it measures 210 x 225 feet, every part is It must not be supposed from anything} erycible is broken open and the appar- / 
~y 99 well lighted even when the floor is filled | said above that Mr. Ives regards as im-| ently good pieces of glass selected for 
Station with motor trucks. Three modified Pond | possible the making of color photographs | tests as to optical qualities. If twenty 
Trusses in the roof—one over each 70-foot pt ge — 7 sap sggg shee per cent of the melt is usable, the manu- 
: . . ss one ¢i se s Ss y . . » wa tofia 
bay ~give a cross lighting effect that mini- | process has been exploited commercially ee ee ee ee 
mizes shadows far better than a sawtooth There are special optical glasses which 


and does produce results which are beau-| go not eo 
- ‘ome under the lead and lime clas- 
roof. And the long lines of top-hung) ¢i¢y) and sincere. That it might be sim- sifications. Various substances, such as 


Pond Continuous Sash give uniform outlet plified is by no means, in the inventor's! promic acid, phosphoric acid, fluorine, 
to heat and smoke with full weather pro-| view, impossible. But he will tell an in-| zine and barium, have been pressed into 
tection and easy control. | quirer that inasmuch as nature provided | ceryice. The old crown and flint glasses 


. , three primary colors, which, by combina-| poy . acai : ¥ . 
In the walls are two lines of Lupton Pivoted an P es gunn atte cong have be en surpassed in respect to the de- 
_tion, produce the sensation to our eyes Of | cirability of the refractive indices of the 


Factory Sash. The upper ventilators, like | 411 other colors, a less-than-three-color | ject of the newer products. Glass has 
the roof sash, are opened or closed en} process does not appear feasible if it is| heen made containing absolutely no silicic 
masse by Pond Operating Device, thus to be truthful, and that wherever there | aig. These types of glass are the result 
ensuring even distribution of fresh air| are three negatives and three prints,| of the labors of the last 30 or 40 years. 


regardless of what is done to the lower) which in one way or another must be)  fenses of the commoner forms have bi- 


ventilators. | presented as one to the eye, there must | nary combinations of plane, convex spheri- 
also be difficulties of manipulation and 


a cal and concave spherical surfaces. But 
codrdination that are apt to make trouble | jp, diverging types produced thus by no 
far beyond those possible with conventional design. | for the tyro. But he has by no means | means exhaust the varieties now made and 
We gladly place our wide experience at the service | #iven up work either upon this Or &NY/ y<eq for one optical purpose or another. 
of intending builders and their architects. one of a dozen other processes which he! 7) short, it has been found that the fore- 
| has and is working out, and indeed, is| 


DAVID LUPTON’S SONS COMPANY | even now fitting up a new laboratory for 








By correctly planning both the windows and the) 
building as a whole, results may often be obtained | 


going types did not cover all the require- 
ments of defective vision. Thus, binary 





| 
d Weikel Sts. Philadelphia, Pa.| the special investigs . = <lnwoe ‘ ‘ 

Clearfield an P the special investigation of color repro-| .ombinations of a cylindrical surface 
Specialists in daylighting and ventilat- duction problems. = ’ : a ts 5 
lng equigment fer ma areduction = belt : , ‘ with plane and spherical surfaces have 

> >» > » ‘4a > 

Sains New York Giants oe Ir. Ives believes that there is Ms B a been found to produce lenses of distinct 

Pittsburgh Detroit Buffalo Atianta a ns ee eee os | value to eyes unresponsive to the older 

Canadian Manufacturers: colors of which will be nearly if not quite | ¢,-m<> hai - ' salad 
: ; orms. There is another type which de- 
The A. B. Ormaby Co., Ltd Toronto natural and which will be as much with- | : 





e out flicker or mechanical or financial diffi- pong aang The a member a ni 
The White Co., Philadel Today cr tesla aia Stein ceihaniiin | base of the ancient and classic architec- 
phia, Service Station » Wet ” culties a5 ‘he pre ae ee aaa} tural column—the member ghaped like a 
Cleveland, Ohio, Engi- the Sash makes the Factory | moving-picture films are; and he has} qyyonnut or a life bucy-~is Enea pip atte, 
: high hopes of the commercial value of | From this we have the afjective toric. 
this, his latest contribution to the science | Toric lenses are those having one surface 


of picture making. © agreeing in form with the convexity of 
That some one will make money out Of | the ancient torus. It is as if one bent a 


it seems assured, even as millions have cylindrical surface so as to convert the 
been made out of Ives'’s inventions by | pectilinear lines, called elements, to cir- 


















| INVESTM@BENT VALUE | 





Lupton Fivoted Factory Sash— “ee a cine ™ _,, | cular ares, 
hattin: Seen Gert we gg San, 2 recta ie Phe ordinary elliptical lenses for spec- 
Cat. 10-LCB | SAYS Mr. Ives. “There is too much else | tacles and the like are made from rectan- 
7 eee ee sat t ; gular blanks about 1.76 x 1.36 inches in 
0-L Incidentally, it should be chronicled | size. This size is regarded as especially 


Lupton Rolled Steel Sky- P wien’a . + < ity . " _ 
light —Cat. /0.Mise that America’s foremost authority on the e-onomical. From it may be cut all sizes. 


Pond Continuous Sash, for | Subject, who has been honored at home| Cylindrical lenses may be made from 
Yuad Tam cee, sree’ and abroad for his pessarches, his oalgarst blanks 1.68 x 1.68 inches in size. How- 
walis—Cat. /0-PCS tions, his papers and his knowledge, 1S | ever, it has been found possible to grind 

Pond Operating | "0t a graduate of any college and holds | the axes of eylinders diagonally and thus 

nate AB. no degrees, probably for the same reason! produce from the standard size of blank 

sash — Cat.| he hasn't made himself a fortune—he| what is often a much larger lens than 

10-PCS has been too busy making and perfecting | eoyld otherwise be cut from it. 
inventions to have time! 


An automatic machine sorts the blanks 
for lenses, thickness being the basis of 


Our Mechanical Eyes 


} ; a : 

separation. The various blanks are 
(Continued from page 106) | thrown into receptacles devoted to the i 
red; gold, ruby; silver, yellow; iron,| several gages of thickness, the work be- j 


greenish; manganese, violet. If a smoked | ing done so accurately that the error is 
effect is desired, it may be obtained by | below 0.01 inch. 
combining several of the foregoing oxides.| The grinding of the blanks is accom- 
The spectacle sheets are gone over | plished by one large concern in the fol- 
and many discarded for lack of tne de-| lowing manner: Warm pitch is employed 
sired excellence in some respect or other, | as a thick surface coating of the grinding 
The sheets which pass inspection are now | block. In this are placed a lot of the 
eut into circles or ellipses by a special, elliptical blanks. The block is given its 
machine which operates a diamond cutter. | covering of pitch by being pressed into a 
—— Optical flint glass, which contains aj| mold into which hot pitch has previously 
good deal of lead, may be prepared by us-| been poured. The block itself is pre- 


— > Cleartone Phonographs. ing pure red lead to supply the lead, or | heated to facilitate matters. Upon cool- 











* Wonder" | Cold Ps $4.00 to $200.00 Retail | @!s¢ litharge (the semi-vitrified protoxide ing off, the block is withdrawn and the 

7 hae f ty i "to 8 te Que Sundry Dept. offers Needles 9cperthousand. of lead). A normal flint glass will result | lenses, having in the meantime been 
We a rod 0 to $5.75 zs Main Sovings 2e from the use of 3 parts of sand, 2 of red heated on hot tables, are placed upon 
te uyt, Parts ai reasonable prices.” eorits | lead, and 1 of potassium. The great diffi- certain projections but in the layer of 

\ American Pipe ‘Bending kind in America, illustrating 34 different stries of | culty in the manufacture of optical flint, pitch. The block and its charge of 
cent aes | glass centers on the elimination of bub-| blanks are now allowed to cool off, the 


3. Machine Co 
32 Peart St Bean. Macs USA. 


LUCKY 13 PHONOGRAPH COMPANY | : , . . i 
Fxport Dept. 467, E. 12th Street, X. Y., t.§.4,| Dles, strains and striae. The lead tends pitch hardening and securing the blanks 


to sink because of its considerable spe-| firmly in their respective positions. 


~| cifie gravity, so that the mass must con- | The blanks are now ready to be ground. 


Ti 116) On 0) 1 ae dase | tinually be stirred. The melting of the| The block is set in place on the spindle 


metal may last a number of days, so that| of the grinding machine. ‘That is, the 
- the stirring is by no means an evanescent | exposed glass surfaces are now ground 
UNISOL MFG. CO Peemetmimem | job. It is undesirable to have the iron (Continued on page 116) 
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Farm Comforts Through 
Modern Power 


OWER on the farm has brought new comforts 


and conveniences to lighten labor and make rural 
life still more worth while. 


The modern farm is lighted by electricity. Power from 
its Fairbanks-Morse light plant pumps water for domestic 
uses and for stock. It operates separators, churns, washers 
and other light farm machinery. The “Z” engine of this 
plant is the same engine that today is used by more than 
250,000 progressive farmers. 


Thousands of farms have several of these sturdy “Z” 
Engines helping to produce food for half the world. These 
quarter-million tireless mechanical farm hands are our answer 
to the farmer's problem of a serious labor shortage. 


The reliance of farmers on Fairbanks-Morse products is 
but another indication of the inherent quality of these 
products— a quality of which the trade mark seal of this 
organization represents the objective. 


Our products include Fairbanks Scales—oil engines— 
pumps —electric motors and generators—railway applian- 
ces and coaling stations— farm power machinery, such 
es “Z’ Engines, lighting plants, water s)stems. 


FAIRBANKS, MORSE & CO. 


MANUFACTURERS CHICAGO 
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systems of treating wounds, the care and 





July 31, 1920 


Mars is in Libra, and comes into quad- 


nutrition of infants, methods of sanita-| rature with the sun on the 3rd, after 
tion as well as the rudiments of the! which he may be considered an evening 
three R’s are now taught by pictures, the| star, though he remains in sight until 
six million odd mountaineers of the Ap- | between 10 and 11 P. M. 
palachian Mountain belt being the benefi-| Jupiter is an evening star at the be- 
ciaries. The films and motion picture} ginning of the month, though too near 
equipment are carried into the mountains; the sur to be easily seen, but passes 
on mules, the creek bottoms and trails| through conjunction on the 22nd, to re- 
being impassalde for other methods of} appear as a morning star next month. 
transportation and railroads in those re-| Thus we have the final breaking up of 
gions being few and far between. |} that brilliant combination of the three 
Despite the fact that the Bureau of | planets Mars, Jupiter and Saturn which 
Commercial Economics has over 35,000,000! has given the evening skies in this part 
feet of negaitve in daily use, last year it) of the world such unaccustomed brillianey 
was able to supply only 45 per cent of the) during the spring and early summer. 
requests for film which it received. The Saturn too is an evening star, setting 
Americanization of our foreign born la- | an hour later than the sun in the middle 
boring classes is a matter of critical con-| of the month 
cern aut the present time and for educa- Uranus is in opposition on the 27th. 
tional work of this description the motion | He is then in Aquarius, in 22h. 23m. 34s, 
pictures speak the universal langnage.| R. A., and 10° 54’ south declination, and 
They appeal forcibly to both literate and | is moving 9s. west and 52” south per day. 
illiterate and for the visualization of cur-| There are no convenient stars nearby to 
rent ideas and patriotic events in Ameri-| serve as guides, and he can best be iden- 
can history, the motion picture is the per-| tified with the aid of a good star map 
fection of pictorial appeal The educa- Neptune is in conjunction with the sun 
tional “movies” provide wonderful short | on the 3rd, and is invisible this month. 
cuts and top speed processes for the tute- The moon is in the last quarter at 8 
lage of the immigrant classes. A. M. on the 7th, new at 11 P. M. on the 
Motion picture trucks—unique among! 13th, in her first quarter at 6 A. M. on the 
the “movie” theaters in the universe which | 21st,. and full at S A. M. on the 29th. 
travel from point to point in the rural) She is in apogee on the 24th, and in peri- 
districts of various foreign countries gee on the 12th—neur new moon, so that 
carry the teachings of filmdom to millions} high and low tides may be anticipated. 
of peoples each year. One of the trucks! During the month she passes near 
is on the Island of Sumatra off the Malay | Uranus on the 2nd, Mercury on the 12th, 
Peninsula where tens of thousands of) Neptune on the 13th, Jupiter and Venus 
natives work on the rubber plantations.) on the 14th, Saturn on the 15th, Mars on 
Another outfit at Singapore furnishes; the 20th, and Uranus again on the 29th. 
highly prized amusement to the local la-| On the afternoon of the Sth, Venus and 
borers. The natives of the Island of | Jupiter are in conjunction and only 40’ 
Java sit about on mats, chewing betel| apart. This would be a handsome con- 
nuts as they watch the marvelous picture | junction if the planets were not so near 
shows which the “movie” truck provides | the sun that they will be very hard to see. 
for their entertainment. Other similar} Clark’s Island, Plymouth, Mass. 
outfits are operated on the Island of Cey-| July 17th, 1920. 


lon and in the Levant. The Bureau also 
maintains a film service which displays 
pictures on many of the river steamers 


in Russia in with the Sibe- 
rian Steamship Company. In addition the 
fSureau has over 600 established centers 
in Latin-America, the chief difficulty 
ing to supply sufficient negative to satisfy 
the continuous demands from Argentina, 
Bolivia, Chili, Mexico, Brazil and Nica- 
ragua. 


coéperation 


he- 


The Heavens in August, 1920 
(Continued from page 109 

The predictions made in 

except when ex- 


mariners, 
ure very go “, 


use of 
this way 


ceptional weather conditions—such as a 
gale blowing the waters of a long bay 
or estuary toward one end—introduce 


unpredictable complications. It is prob- 
able, however, that only a small propor- 
of the mariners who make use of 
these predictions have any idea how they 
are made. 


The Heavens 


The principal constellations are so 
clearly shown on our map that no long 
| discussion is necessary. Cygnus and 
Lyra are right overhead, at the hours 
tubulated below the map for the different 
dates. Aquila, Sagittarius and Scorpio 


L16 
Cra . an Re . . 
LEGAL NOTICES Our Mechanical Eyes 
Continued from page 114 
P A = E. N yy of against a spherical surface which forms 
the inner surface of a bowl The abra- | 
ive material is emery powder or an 
| YOU HAVE AN INVENTION equivalent The larger grain sizes are 
whieh ye wish to patent you can first employed and then the smaller ones. 
rite fully nd treely to Munn « The next 1 hine operation is that of 
( r ice in regard to the best polish ni Refore or during this proced- 
ol obtaining protection Please 
: ure rutches may be discovered on the 
: sketches or a model of your in , ' 
ention i a description of the vround surfaces of the lenses If so, the 
levice, ¢ iining its operation must be ground again, as the re- 
A] mr tions are strictly con | of actual scratches is not a job for 
fidential. Our vast practice, extend e polishing machine. A block with its 
) ! by riod of seventy vears, complement of lenses perfectly ground is 
bles in many cases to advise now set in or on a fixed holder in the pol 
reg i to patentability without ishing apparatus The polisher rotates 
~~ y expense to the client. Our Hat over the block polishing the various 
ook tents St ; » oO P . = P 
n .. . 8 nt free on 1 lenses by means of fine polishing material 
8 his explains our methods, The = prae ail tneshs * 
i polishe s a she F ig the same 
ms, ete in regard to Patents, oll. i is a she 1a le same 
Trade Marks, Foreign Patents, etc. curve us the block and containing a lining 
SCIENTIFIC of heavy felt which is cemented to the 
SCI AMERICAN shell. The curvature of the block is vital 
conteins Patent Office Notes. Decisions of 
interest to inventors and particulars of re- und must be maintained In hot weather 
cently patented :nventions this may be difficult or impossible to do, 
MUNN & Co., or banueees if the lenses are not kept moist and the 
Woolworth Building NEW YORK temperature thus held down 
Tower Baniding, CHICAGO, ILL. The lenses are now to be ground on the 
Scientific American Building, WASHINGTON, D. c. R . . Tha = . ‘ . 
Hebart Building, SAN FRANCISCO, CAL. reverse site The first step after re 
moval from the old block is gaging for 
thickness, this dimension being now of 
. very vreat importance, largely because 
Annual Subscription Rates , = * 
: - . one side is already finished The grind 
Scientific American Publications aa 
ing and the polishing are processes simi- 
entific American (established 1845) one rc “e | . ti 
ent $5.00 lar to whut they were before Inspection 
Scient American Monthly (established is, naturally, an important matter. If a 
187é one ea $5.00 : -™ _ . ha > 
+ paid in, United States and posses lens is of first grade then it must show 
sions, Mexico, ( a and lanama no defect within an ellipse 1.56 x 1.20 
mw Postage inches set within the lens size 1.76 x 1.36 
ot Lineri ) per year additiona : nes 
t American Monthly 7T2c per year ad inches, - 
ditiona It has already been noted that a resi- 
Canadian Postage due of 20 per cent acceptable glass from 
ent . erican 7T5c per year additional a melt of lead optical glass is satisfac- 
Sclenti Linerican Month 16 er yer ak . , 
jona) ' — per pear eee tory to the manufacturer jut the per- 
I ined ription rates and rates to! centage is often much less Sometimes 
ely tri in ding Canada, will be P 7 _ . ‘ — 
rnished upon application it is as low as 10 per cent ot less Here 
R t yetal express money order, bank! we have a reason for a higher price for 
Gratt or check lead optical glass than fer commoner va- 
C] ifi d Ad . rieties of glass. AT] this is accentuated, 
assi 1é vertisements when it is necessary to find glass for the 
Advertining in this column is $1.00 a line. | objectives for great refractive telescopes, 
No less i four nor more than 12 lines ; -arely A ingle k @; 
| Count seven wofds to the line All It = only rarely that a single block ean 
must be accompanied by a remittance.| be found which weighs as much as 100 
PATENT FOR SALE —— | pounds, if perfection in quality is de- 
ATENT pending in U.S. and Canada. A genuine} sired “A single fine vein, perhaps too 
elty Maliet Billiards played as ordinary billiard P > isi . . aide ve 
1 & specially made maliet The table is made 7 in. small to be Visible to the unaided eye, 
1, } feet, padded floor pneumatic cushions.| may be found to run through a whole 
tet orners and sic id end braces. Wé£ill be used : F 
soa, Univereitioa, Rataten, private Suen, Band vat! block in such a way that it cannot be 
doors, under Lents, summer houses, porebes, etc. A!) removed without breaking or cutting up 
thy recreation, plenty of exercise. Will be more . > 
ur than «olf tennis. For information address | the whole piece, and it will be seen that | 
ntor, Joseph Johuson, Box 583, Menlo Park, Calif the frequency with which this is liable to 
SPECIAL AU TOMATIC MACHINERY occur increases with the volume of the 
i any f se invented and designed F. M iece re ired.” 
. SH KY & OOF. P.O. Box 103, Chicago, and Tribune piece required. . 
Ulde ew York, Established 1900 Lighthouse lenses are made from glass 
BUSINESS OPPORTUNITY which is manufactured by D somewhat 
UBSTANTIAL manufacturing corporation wants| different process. Instead of letting the 
ible men to establish branch and manage salesmen. | pass of molten glass cool down in bulk 
% to $2000 necessar Will allow expenses to Balti . . . . 
wore as explained. Address, Mr. Clemmer, 603 and break up into fragments, it is poured 
ehaeenbateeeee into iron molds which give it approxi- | 
HELP WANTED mately the final form desired. It is 
rENT Office Draftsman. State experience and| then ground and polished to exact size and 
lary desired, Munn & 233 Broadway, New York 
figure. Rings for annular lenses are pro- 
T | duced up to 48 inches in diameter. Seg- 
NOVEL 1ES & PATENTED ARTICLES |} mental rings are made of still larger di- 
MANUFACTURED BY CONTRACT. PUNCHING DIES ameter—up to 7 feet. Most lighthouse 
LIGHT AUTOMOBILE STAMPINGS ; fl , hut for special 
ws ; mses nre » glass, bb oO speci 
KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0. xh... slain potent 
- purposes a dense flint glass is made with 
oS Sy TYRE Ss a higher refractive index. 
« mor {or auto tire Double mileage 
preven nt | puac tures and blowovte Awents wanted 
. a 4 
American Accessories Co. Dept. 8 —_Cinciunati, Ohio Learning by Seeing 
Continued from page 107 
, W e W ill Make It of the cutlery works at Sheffield, England. 
thing in. : impi : atest 
doc tft &, : ae peer a) og T Rnich. lia Subsequently he has extended this origi- 
Waterbury Button Co., ethare. Coan. nal and initial idea until at present the 
index of motion picture subjects offered 
EXPRESS SERVICE by the Holley organization includes prac- 
MASON’S NEW PAT. WHIP HOIST iteally every mechanical, medical, indus- 
ms 40 x ‘ trial, commercial and scientific activity 
y ‘ ‘ ; ‘ we rer t i * 
la Wi ; 901 iw oat vur| adapted to portrayal by pictures.  Re- 
Une rope h and | the load cently Dr. Holley has made arrange- 
Manufactured by VOLNEY W.MASON & CO., In ments with the National Department of 
"rovidence, R. L., U.S.A - 
Agriculture so that, henceforward, he 
Hudson River Ni ht Lines will distribute the interesting films of 
g this government agency not only through- 
from Pier 31, N at Desbrosses St., week- | rics ‘ver ation under the 
, 6 P.M. and 7 . ae Dendawe end Mslidere. | out Ameri a but to every na 
P.M. and 9 P.M.; West 132nd St, half hour} Sun which wishes to learn about more 
‘ daylight saving time Due Albany 6 o'clock | progressive systems of farming. 
x f morning. 1 4.M Virect rail M ; ; 
t é f Matters of personal hygiene, first-aid 





and southwest, along the 
brightest part of the Milky Way. Ophiu- 
chus, Hercules and Bootes are in the 
west and southwest, Draco and Ursa 
Major in the northwest. Cassiopeia and 
Cepheus are in the northeast, with Per- 
below. Pegasus and 
meda high in the east, Aquarius and 
Capricornus in the southeast, and Fomal- 


lie to the south 


seus rising 
ure 


haut below them. 
The Planets 
Mercury is a morning star and is best 


to be seen about the middle of the month, 


when he rises at 3:45 A. M. (standard 
time). 
Venus is an evening star, setting from 


half to three-quarters of an hour after 


sunset, and hard to see. 


The America’s Cup Races 


Continued from page 108) 
footed faster. Every yachtsman knows 
what that means. The “Resolute,” beau 
| tifully sailed by Charles Francis Adams, 
turned the outer mark with a lead of 2 
minutes 4 seconds, and down the wind 
“Shamrock” beat her by exactly that 


| 





Andro- | 





amount. 

That two yachts of such radically dif- 
ferent design should sail for a distance 
(actual) of 37 miles at an average speed 
of 9 knots and finish in a dead heat, 
unique, surely, in the annals of yachting. 

The “Resolute” won, therefore, by ex- 
actly her time allowance of 7 minutes 1 
second. 

If the cup is to remain in the custody 
of the New York Yacht Club, “Resolute” 
must now win two races, straight. 


Australian “‘Blackboy”’ Tree 

PECULIAR product of the vegetable 
yi world is what known as_ the 
“blackboy” tree which flourishes in the 
state of western Australia. It is, in fact, 
a species of the grass tree, and grows to a 
normal height of 7 to 10 feet, and is found 
to be useful for a variety of purposes. 


is 


is 


Until recently no attempt has been 
made to utilize the tree commercially, 
but a company has now been formed to 
work and market its by-products. The 
plant consists of 19 sets of retorts and 
furnaces, condensers, receiving tanks, ete., 
and can deal with 100 tons of gum and 
other material derived from the tree. 
The company at present employs about 


20 men, besides cutters, and among other 
things being produced are tars (free 
from harmful acids), tarpaulin dressings, 
rope tar, and sanitary tar, lacquers (such 
as Japan black), steam and refrigerating 
pipe lagging, paint for ironwork that re 
quires stoving at high temperature, stains 
and paints, pitches for marine insulating, 
phenol, benzol, and alcohols, coke, potash, 
and pryogeneous acid. The production of 
dyes, perfumes, and formalin, and various 
kinds of varnishes is also planned. 





In Anticipation of a Motor Car 


Almost 2,000 Distributors and Dealers apply for Sales Franchise, and more 
than 1,000 individuals place orders for Lincoln Motor 
Company’s new Leland-built car 











Henry M. Leland 
President Lincoln Motor Company 


It is doubtful whether any event in motordom 
has ever created such profound interest as the 
mere anticipation that a new motor car would 
be built by the Lelands and their splendid or- 
ganization. 

When, after the armistice was signed, and the 
Lincoln Motor Company—of which Henry M. 
Leland and Wilfred C. Leland were the chief 
executives—was completing its contracts with the 
government for the production of Liberty Aircraft 
Motors, it was only natural for the world to assume 
that these men would re-enter the field as makers 
of motor cars of the finer sort. 


Notwithstanding the Lelands had made no 
announcement—in fact themselves had not deter- 
mined upon their future activities—the offices of 
the Lincoln Motor Company became the Mecca of 
motor car distributors from all over the world. 


These Distributors, most of whom were already 
handling cars of the better class, insisted upon 
filing applications for sales franchises and binding 
them with deposits. 

Incidentally, one Distributor tendered a certified 
check for one million dollars ($1,000,000.00) as a 
deposit, to evidence his good faith. 

From one city there were 61 applications; from 
another 38; from another 37. 

There is scarcely a city of size in America from 
which there have not been from one to a dozen or 
more Distributors’ applications. From cities in the 
United States and Canada, up to June 1, 1920, 
the applications totaled 1252. 


LINCOLN MOTOR COMPANY 








And from across the seas, from nearly every 
country in the civilized world, the applications 
aggregated 123. 

Of these, 13 were from England—where the 
esteem in which Leland standards and Leland 
ideals are held, is second only to the admiration in 
which those qualities are held in America. 8 
were from Cuba; 9 from Argentina; 6 from Aus- 
tralia; 5 each from France and Spain; 4 each 
from New Zealand, Sweden, Norway and Hawaii. 
And they came from Russia, China, Japan, Straits 
Settlements, Union of South Africa, and from the 
uttermost corners of the earth. 

To June 1, 1920, the Distributors’ applications 
had reached the impressive total of 1375, not tak- 
ing into account hundreds received since that date, 
nor the hundreds of applications made direct to 
Distributors by dealers in the smaller cities. 

It will be seen therefore that we have been in 
position to select as our Distributors, the very 
cream of the trade, and to embark with a field sales 
organization in every way in keeping with the car 
itself, with the organization which produces it and 
with the class of citizenship to whom a car of the 
Leland-built type must naturally appeal. 

And in not one single instance did the Lincoln 
Motor Company solicit a Distributor. 

Nor was this all. 


In addition to the Distributors’ applications, 
more than 1,000 individuals have placed orders 
with deposits, despite the fact that the Lincoln 
Motor Company had made no announcement con- 
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cerning the details of its car, and, too, despite the 
fact that the Company had not encouraged ad 
vance orders. ‘There are also, in the hands of 
Distributors, hundreds of orders of which the 
factory has not been advised in detail. 

Imagine, if you can, the attitude of these Dis 
tributors, who solely through their faith in the 
Lelands, deliberately obligate themselves to mer 
chandise millions of dollars’ worth of metor cars 

Imagine the attitude of these glear-headed 
business men, representing the best citizenship of 
the land who, with confidence in Leland ideals and 
standards as their sole incentive, coolly affix thei: 
signatures and place deposits, in order that they 
may be among the early ones to possess the new 
Leland-built cars—cars of whose price and details 
their knowledge was nil. 

No matter whether it was to have one cylinder 
or ten; no matter whether its price was to be six 
hundred or six thousand dollars, these seemed to be 
of secondary importance. 

But they knew the history of the men; they 
knew their records. They knew the Leland traits; 
they knew the Leland traditions—never to retro 
grade, never even to pause; they knew that the 
Leland vision was always forward. 

So of one thing they were supremely satisfied 
They were sure that if the Lelands built a car, it 
would be a car such as the Lelands know how to 
build; plus Leland progressiveness; plus what 
might logically be expected of Leland determina- 
tion and Leland ability to achieve-—and to surpass. 


DETROIT, MICHIGAN 

















In other words 


Camels supply everything 
you hoped for in cigarettes! 





OUR taste will prove that in quality, flavor, fragrance 

and mellowness Camels give you a real idea of how 
delightful a cigarette can be! You will greatly prefer 
Camels expert blend of choice Turkish and choice Do- 
mestic tobaccos to either kind of tobacco smoked straight. 





Camels hand out satisfaction you never before got from 
a cigarette. They have a wonderful smooth but satisfying 
mildness yet that desirable body is all there! And, Camels 
are so refreshing — they do not tire your taste! 


Another feature about Camels—they leave no unpleas- 
ant cigaretty aftertaste nor unpleasant cigaretty odor. 


Camels superiority is best proved by comparing them 
with any cigarette in the world at any price. You realize 
then as you never did before just what quality can mean 
to a cigarette! 





Camels are sold everywhere in scientifically sealed packages 
of 20 cigarettes for 20 cents; or ten packages (200 cigarettes) 
in a glassine-paper-covered carton. We strongly recommend 
this carton for the home or office supply or when you travel. 


R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 








en Cee eee ee 


